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PETITION TO THE DIRECTOR UNDER 37 C.F.R. § 1.181(a)(2) 
Dear Director: 

Applicants respectfully submit this petition under 37 C.F.R. § 1.181 to review the 
Examiner's objection under 35 U.S.C. § 132. Specifically, Applicants seek review of tiie 
Examiner's objection tiiat the replacement sheet containiag Fig. 30, submitted on February 
28, 2007 contains new matter in violation of 35 U.S.C. § 132. 

This petition is filed within two months of the mailing date of the Office Action, 
dated May 17, 2007, and is therefore timely. Applicants believe that no fee is due; however, 
the Director is authorized to charge any required fees or credit any overpayment to Deposit 
Account 502318. 



Statement of Facts 

This Application relates to a fastener and was filed on November 13, 2003 with 
Claims 1-47. Claims 1-47 have since been canceled via an Amendment accompanying an 
RCE mailed on June 14, 2006. Presentiy Claims 48-63 and 67-69 are pending. See 02-28- 
2007 Amendment, Pg. 2-5. This Petition relates specifically to Claims 58-63, and 67-69. 

The Claims concern the ""body"' of a fastener assembly with an annular bearing 
surface. As the Examiaer has acknowledged, Applicants clearly disclosed a body with a 
"fixistoconcial" annular bearing surface located on the lower side of the body. See 11-13- 
2003 Specification, Fig. 11; see also 11-13-2003 Specification, Pg. 7, L 22-28. Applicants 
also disclosed that the annular bearing surface coxild be spherically shaped in addition to 
beiagfirustoconicalia shape. See 11-13-2003 Specification, Pg. 7, U. 22-28. In the Office 
Action of August 31, 2006 the Examiner ioitially objected to tiie drawings under 37 C.F.R. § 
1.83(a) alleging that "the 'annular bearing surface on the body is spherically convex' must be 
shown or the feature(s) canceled firom the claim(s)." See 08-31-06 Office Action, Pg. 3, 11. 
13-14. The Examiner explicitly stated that tiiere was support for this limitation and that it 
could be found in Paragraph 0061. Id. The Examiner further stated that the drawings failed 
to show this embodiment (the annular beariag surface on the body as spherically convex iti 
shape as opposed to beiag firustoconical in shape). Id. Based on this assertion, the 
Examiner objected to the figures and requested corrected drawiag sheets showing the 
annular bearing surface on the body as spherically convex in shape in order to avoid 
abandonment of die Application. Id. at Pg. 3, 11. 18-19. 

Though Applicants disagreed that the drawings needed to be amended (Applicants' 
position was that the Specification fiolly supported all pending Claims), Applicants amended 
Figure 30 in order to put the Application in condition for allowance. Specifically, in 
response to the Examiner's request. Figure 30 was amended to show the anniJar bearing 
surface on the body as spherically convex. See 02-28-2007 Amendment, Pg. 23. Amended 
Figure 30 introduced no new matter because the drawing was fiJly supported by tiie 
specification, as the Examiner himself concluded, ^ee 11-13-2003 Specification, Pg, 7, U. 22- 
28; see ako 08-31-2006 Office Action, Pg. 3, IL 15-17. 
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In the Office Action mailed on May 17, 2007, the Examiner objected to Figute 30 on 
grounds that the spherically shaped annular bearing surface located on tiie "lower side of the 
bod/' constituted new matter. See 05-17-2007 Office Action, Pg. 2, U. 12-13. Specifically, 
the Examiner objected to amended Figure 30 under 35 U.S.C. § 132, stating "it [Fig. 30] 
introduced new matter into the disclosvire." Id. The Examiner further stated: 

The added matenal which is not supported by the original disclosure is as 
foUows: the location of the spherical anniilar bearing surface on the body was 
not previously disclosed. Therefore, the new replacement sheet effectively 
introduces matter, which previously has not been disclosed by illustrated a 
particular location for the annular bearing surface having a spherically convex 
shape — said location being a lower side of the body. See 05-17-2007 Office 
Action, Pg. 2, U. 14-19. 

Though Figure 30 disclosed a finistoconicaUy-shaped annular bearing surface located on the 
lower side of die body and though Applicants' originaUy-filed specification disclosed that the 
ftustoconicaUy shaped annular bearing surface on the lower side of the body could be 
spherically shaped, the Examiner persisted in maintaining that Applicants' amended Figure 
30 constituted new matter. 

Points to be Reviewed 

Applicants request that the Director review the following two points. Ficst, whether 
the Examiner's actions requiring die Applicants to amend the drawings (to disclose a "fully 
supported element") and then objecting to Applicants' amended drawing under 35 U.S.C. § 
132 is arbitrary and capricious. Second, whether amended Figure 30 constitutes new matter 
in violation of 35 U.S.C. § 132. 

I. In teqiuring the Applicants amend the drawings to show the "fully 
supported" annular bearing surface as spherically convex and then 
rejecthag amended Figure 30 as new matter, the Examiner acted 
arbitrarily and capriciously and abused his discretion. 

The Examiner's action is arbitrary and capricious. Over Applicants' objection, the 
Examiaer insisted that Figure 30 be amended to show a "spherically" convex ann-ular 
bearing surface and then objected on new matter grounds because Applicants had followed 
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the Examiner's directive and illustrated a spherically shaped annular bearing surface. The 
Examiner simply acted unreasonably, atbitrarily, and capriciously. 

On one hand, the Examiner assured Applicants that support for the spherically 
convex limitation "is found in originally filed paragraph [0061]." Apparently, Applicants 
needed only to conform a portion of die written description ("paragraph 0061'*) and Figure 
30. See M.P.E.P, 2163.06 ("stated another way, information contained in any one of the 
specification, claims or drawings of die application as filed may be added to any other part of 
the application witiiout introducing new matter."); see also Application of Hdnle . 52 
C.C.P.A. 1164, 1173 (C.C.P.A. 1965). 

However, when Applicants compHed with the Examiner's request, the Examiner 
reversed course and made a new matter objection. Apparentiy, support for the spherically 
convex limitations was not "found in origiaally filed paragraph [0061]." Putting to one side 
whether Figure 30 needed to be amended and whether amended Figure 30 was fully 
supported by the originally-filed specification, Applicants simply cannot make sense of the 
Examiner's action. If Applicants must amend Figure 30 to show a spherically convex 
annular bearing surface on the fastener body. Applicants have no clue where it should be 
shown m order to satisfy the Exatniaer's unusual demands in this case. Plainly, the capped 
side of the body is not appropriate, nor is the torque transmitting surface, shaped to transmit 
torque, an appropriate location for a spherically shaped surface. See 02-28-2007 
Amendment, Pg. 23. The Examiner placed Applicants in an impossible situation: the 
"supported" limitation must be shown in the drawings but when shown constitutes new 
matter. The Examiner's contradictory positions represent an abuse of discretion. The 
Examiner's action should be reversed with instructions to explata how die "supported" 
spherically convex limitation can be shown without adding new matter. 

II. Amended Figure 30 is fiilly supported by the Specification and is not 
new matter in violation of 35 U.S.C. § 132. 

The Specification, as filed, fully supports the claim limitation, "the annular bearing 
surface on the body is spherically convex in shape" as recited m Claims 58, 60, and 62. 
According to die Specification, "in alternative embodiments, die annular sxirface 72 is 
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sphedcally concave or spherically convex." See 11-13-2003 Specification, Pg. 7, U. 24-26: In 
fact, the Examitiei* stated that the originally jSled Specification supports "the anniilar bearing 
siitface on the body is spherically convex." See 08-31-2006 Office Action, Pg 3, 11. 13-17 
(stating "support for this limitation is found in origiaaUy filed paragraph [0061]; however, the 
originally filed drawiags fail to show this embodiment" Accordingly, the Specification fiilly 
supports Claims 58-63, and 67-69, and no new matter was introduced via the amended 
Figute 30. 

In response to die initial request by the Examiner, Applicants, in a good faitii, 
attempted to place the Application in condition for allowance by submitting amended Figure 
30. Amended Figure 30 was fiJly supported by the specification. According to the 
Specification, the body cooperates with the object being fastened. See 11-13-2003 
Specification, Pg. 10, 11. 6-7. As shown in amended Figure 30, the surface that cooperates 
with the object beiag fastened is depicted as the annular bearing surface on die body. See 
02-28-2007 Amendment, Pg. 23. As such, one of ordinary slrill in the art would recognize 
that the annidar bearing surface is located on the "lower side" of the body, as was shown in 
amended Figure 30. 

The Specification makes clear that the annidar surface is located adjacent to the 
torque transmitter. See 11-13-2003 Specification, Pg. 7, 11. 22-24. Plainly, if tiie annular 
surface is "adjacent" to tiie torque transmitter, the annular s\irface cannot be located "on" 
die torque transmitter itself. See 02-28-2007 Amendment, Pg. 23. 

Similariy, die Specification also makes clear that tiie other "locations" are imsmtable 
for the annular bearing surface. In the originally-filed specification, tiie cap is retained on 
the retaining surface of the body. See 11-13-2003 Specification, Pg. 12, U. 1-2. Clearly, the 
cap retaining surface, ultimately covered with a cap, would simply not represent an 
appropriate location for an annular bearing surface. As such, one of ordinary skill in the art 
would recognize the location of the annular bearing surface as clearly shown in amended 
Figure 30. 
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III. Conclusion 

Applicants submit that the Examiner's actions in requiring amended drawings 
showing the fully supported annxilar bearing as spherically convex and then objecting to 
amended Figure 30 is arbitrary and capricious. Further, amended Figure 30, as depicted in 
the replacement sheet filed on February 28, 2007, does not introduced new matter in 
violation of 35 U.S.C. § 132. As such. Applicants respectfully request that the Director 
exercise his authority to reverse the Examiner's drawing and 35 U.S.C. § 132 objections and 
remand this case with instructions to provide Applicants with guidance regarding how the 
annular bearing surface can be shown in the drawings without introducing new matter. 



Dated: July 17, 2007 Respectfully Submitted, 

Dana Andrew Alden 
(Reg. No. 46,475) 

The Alden Law Group, L.L.P. 
2122 York Road, Suite 180 
Oak Brook, Illinois 60523 
P: (630) 368-7676 
F: (630) 368-7677 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction Is required if the drawing(s) Is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 . 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. §.1 19(a)-(d) or (f). 
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DETAILED ACTION 



[1] This action is responsive to Applicant's remarks/amendment filed on 28 February 2007 
with regard to the Official Office action mailed on 31 August 2007. 



[3] . The drawing(s) were previously objected for informalities. Applicant submitted a 
replacement sheet on 28 February 2007 to address claimed subject matter (spherically convex 
annular bearing surface) not shown. 

The amendment filed 28 February 2007 is objected to under 35 U.S.C, 132(a) because it 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall 
introduce new matter into the disclosure of the invention. The added material which is not 
supported by the original disclosure is as follows: the location of the spherical annular bearing 
surface on the body was not previously disclosed. Therefore, the new replacement sheet 
effectively introduces matter, which previously has not been disclosed by illustrating a particular 
location for the annular bearing surface having a spherically convex shape - said location being 
a lower side of the body. 

Applicant is required to cancel the new matter in the reply to this Office Action. 



Status of Claims 



[2] 



Clauns 48-63, and 67-69 are pending. 



Drawings 
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Claim Objections/Double Patenting 
[4] Claims 62 and 63 were previously objected to because they are substantial duplicates of 
claims 58 and 59, respectively. Applicant has persuasively argued this issue in the response filed 
on 28 February 2007. Claim 62 further limits "shaped according to the grooved body" of claim 
58, by "shaped, at least in part, to fit within the groove on the body". 

Accordingly, after further consideration, the objections to claims 62 and 63 for double 
patenting have been withdrawn." 

Claim Rejections - 55 USC § 112 

[5] The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

[6] Claim 60 was previously rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Applicant has successfully addressed the issue(s) of indefiniteness in the amendment 
filed on 28 February 2007 by eliminating the confusion to whether or not an element was 
missing. Accordingly, the rejection of claim 60 under 35 U.S.C. 1 12, second paragraph is 
withdrawn. 

Claim Rejections '35 USC §103 
[7] The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary sicill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

[8] Claims 58-63 stand rejected imder 35 U.S.C. 103(a) as being unpatentable over Becker 
US-4,143,578 in view of any one of Crowfher US-1,940,675 or Zom et al US-4,240,670 or GB 
2051285 A. 

In short, Becker teaches a fastener assembly (1 0) comprising a body (12) being 
configured as a nut and having a torque transmitter (hexagonal profile) and threads (24), and a 
cap (14) retained on the body (12), wherein the cap is held onto the body via an interference fit 
facilitated by at least one groove (26). The body (12) has an annular bearing surface (18) 
adjacent a generally cylindrical surface (30). 

However, Becker fails to disclose expressly, the annular bearing surface (1 8) to be 
generally spherically convex. 

Crowther suggests on page 2 lines 116-119, that a spherically convex annular bearing 
surface for a nut is an obvious variant of a conical bearing surface in the art. Therefore, 
Crowther suggests that a spherically convex bearing surface is an obvious art-recognized 
equivalent to Becker's conical bearing surface, arid that one of ordinary skill in the art would 
instantly recognize this modification. 

Zom et al. suggest on column 3 lines 48-49, a generally spherically convex annular 
bearing surface (48). The generally spherical convex shape of the annular bearing surface allows 
the surrounding washer (52) to expand radially outwardly after torque is applied to the nut, and 
to facilitate jfrictional engagement between the washer and its mating workpiece (12*). 
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GB 2051285 A suggests a generally spherically convex annular bearing surface (16) for 
self-centering purposes. 

Therefore, at the time of invention, it would have been obvious to one of ordinary skill in 
the art to modify the annular bearing surface (18) taught by Becker, to be generally spherically 
convex as suggested by Zom et al., in order to cause radially outward expansion of a surrounding 
washer. In the alternative, it would have also been obvious to one of ordinary skill in the art to 
substitute the annular bearing surface (18) taught by Becker, for a generally spherically convex 
annular bearing surface, since Crowther deems the two to be art-recognized equivalents. Lastly, 
it would have been obvious to one of ordinary skill in the art to modify the annular bearing 
surface (18) taught by Becker, to be generally spherically convex as suggested by GB 205 1285 A, 
in order to improve the self-centering function of the fastener assembly, especially when in 
engagement with a washer. 

Response to Arguments/Remarks 
[9] Claims 48-50, 52, 54, 55, and 56 were previously rejected under 35 U.S.C. 102(b) as 
being anticipated by GB 2179416 A. 

Applicant's arguments/remarks with regard to this rejection have been fiilly considered, 
but are moot in view of the following new grounds of rejection. 

[10] Claims 48-50, 52-54, 55, 56, and 60 (as understood), were previously rejected under 35 
U.S.C. 102(b) as being anticipated by FR 633186 A. 
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Applicant's arguments/remarks with regard to this rejection have been fully considered, 
but are moot in view of the following new grounds of rejection. 

[11] Claims 48-50, 52, 54, and 56 were previously rejected under 35 U.S.C. 102(b) as being 
anticipated by Becker US-4,143,578. 

Applicant's arguments/remarks with regard to this rejection have been fiilly considered, 
but are moot in view of the following new grounds of rejection. 

[12] Claims 48-52, 54, and 56 were previously rejected under 35 U.S.C. 102(b) as being 
anticipated by Masuda et al US-4,557,654 (figures 7 and 8). 

Applicant's arguments/remarks with regard to this rejection have been fully considered, . 
but are moot in view of the following new grounds of rejection. 

[13] Claims 48-50, 52, and 54-56 were previously rejected under 35 U.S.C. 102(b) as being 
anticipated by Hobson et al. US-4,427,326. 

Applicant's arguments/remarks with regard to this rejection have been fully considered, 
but are moot in view of the following new grounds of rejection. 

[14] Claims 48-50, 52, 54, 55, and 56 were previously rejected under 35 U.S.C. 102(b) as 
being anticipated by LifFick US-3,960,047. 

Applicant's arguments/remarks with regard to this rejection have been fully considered, 
but are moot in view of the following new grounds of rejection. 
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[15] Claims 48, 49, 51, 52, 56, and 57 were previously rejected under 35 U.S.C. 102(b) as 
being anticipated by Espey et al. US-5,350,266. 

Applicant's arguments/remarks with regard to this rejection have been fully considered, 
but are moot in view of the following new grounds of rejection, 

[16] Claims 58-63 were previously rejected under 35 U.S.C. 103(a) as being obvious over 
Becker US-4,143,578 in view of any one of Crowther US-1,940,675, or Zom et al US- 
4,240,670, or GB 2051285 A. 

Applicant's arguments/remarks with regard to this rejection have been fully considered, 
but are not persuasive for at least the reasons mentioned above. In short, the Examiner does not 
see how one of ordinary skill in the art would not be motivated to modify a body to have a 
spherically convex bearing surface in view of the Crowther, Zom et aL, and GB 2051285 A 
reference. It is not required that the prior art disclose or suggest the properties newly-discovered 
by an applicant in order for there to be a prima facie case of obviousness. See In re Dillon, 919 
F.2d 688, 16 USPQ2d 1897, 1905 (Fed Cir, 1990), Moreover, as long as some motivation or 
suggestion to combine the references is provided by the prior art taken as a whole, the law does 
not require that the references be combined for the reasons contemplated by the inventor. See In 
re Beattie, 974 K2d 1309, 24 USPQ2d 1040 (Fed Cir. 1992); In re Kronig, 539 F2d 1300, 190 
USPQ 425 (CCPA 1976) and In re Wilder, 429 F2d447, 166 USPQ 545 (CCPA 1970). The test 
for obviousness is not whether the features of a secondary reference may be bodily incorporated 
into the structure of the primary reference; nor is it that the claimed invention must be expressly 



Application/Control Number: 10/712,61 1 Page 8 

Art Unit: 3677 

suggested in any one or all of the references . Rather, the test is what the combined teachings of 
the references would have suggested to those of ordinary skill in the art. In re Keller, 642 F, 2d 
413, 425, 208 USPQ 871, 881 (CCPA 1981). In this regard, a conclusion of obviousness may be 
based on common knowledge and common sense of the person of ordinary skill in the art 
without any specific hint or suggestion in a particular reference. In re Bozek, 416 F .2d 1385, 
1390; 163 USPQ 545, 549 (CCPA 1969). In the instant case, it is known by those of ordinary 
skill in the art to put a spherical chamfer on nuts to reduce inter-rotational fi-iction, eliminate 
burrs and sharp dangerous comers, and also to allow multi-axial movement with a surface. 

New Grounds of Rejection 
Claim Rejections - 35 USC § 112 
[17] The following is a quotation of the second paragraph of 35 U.S.C, 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his Invention. 

[18] Claims 49-54 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefmite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

It is not clear what "left hand notch" and "right hand notch" would mean to one of 
ordinary skill in the art, and therefore, the scope of the claim cannot be readily ascertained. It is 
not clear how "left-hand" or "right hand" modifies "notch". Since a "left" and/or "right" 
direction is not defined, these descriptors are indefmite. It is further unclear how a "right hand" 
notch can be at an angle other than ninety degrees, as one of ordinary skill in the art recognizes 
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that a "right triangle" is a triangle formed from a ninety-degree angle. Using similar logic, a 
"right hand notch" would suggest a notch formed from a ninety-degree angle. 



Claim Rejections - 35 USC §102 
[19] The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this countty, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



[20] As they are understood, claims 48-54, 56, and 57 are rejected under 35 U.S.C. 102(b) as 
being anticipated by GB 2051285A. 

In short, and when the claims are given their broadest reasonable interpretation, Jones 
generally discloses the invention as claimed, teaching a fastener assembly comprising a body 
(1 1) having a torque transmitter (13), thread (14), retaining surface (1 8), notch (inherent, 
unlabeled) on the retaining surface (18), and a cap (12) having an inner surface (19) that retains 
the cap (12) on the body (11) through an interference fit. As it is xmderstood, the notch has an 
angle between thirty and sixty degrees, and particularly 45 degrees (shown in figure 3). The 
body (11) is a nut (11). 
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[21] As they are understood, claims 48-57 are rejected under 35 U.S.C. 102(b) as being 
anticipated by GB 830722. 

In short, and when the clainois are given their broadest reasonable interpretation, Morse 
generally discloses the invention as claimed, teaching a fastener assembly comprising a body 
(Figure 7) having a torque transmitter (120), thread (104), retaining surface (128), right/left hand 
notch (1 10,136) on the retaining surface (125), and a cap (162) having an inner surface (156) that 
retains the cap (162) on the body (Figure 7) through an interference fit. As it is understood, the 
notch has an angle between thirty and sixty degrees, and approximately 45 degrees (shown at 
chamfer 41, 134). The body (Figure 7) is a nut. The assembly further comprises a washer (148). 
The retaining surface includes a second generally cylindrical surface. 

Claim Rejections - 35 USC § 103 
[22] The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

[23] Claims 58, 60, 62, and 67-69 are rejected under 35 U.S.C. 102(b) as being anticipated by, 
or in the alternative, under 35 U.S.C. 103(a) as being unpatentable over GB 61 8388. 

In short, and when the claims are given their broadest reasonable interpretation. Elastic 
Stop Nut Corporation generally discloses the invention as claimed, teaching a fastener assembly 
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comprising a body having a torque transmitter (10), thread (14,16), retaining surface (1 1), 
right/left hand notch (22) on the retaining surface (1 1), and a cap (26) having an inner surface 
(32) that retains the cap (26) on the body through an interference fit. As it is understood, the 
notch (22) has an angle between -thirty and sixty degrees, and approximately 45 degrees. The 
body (10) is a nut (10). The retaining surface includes a second generally cylindrical surface, 
and the body further comprises a spherically convex bearing surface, and the groove (22) 
comprises a curved surface (inherent and shown). While the reference appears silent as to 
"stainless steel" as a material choice for the cap, it would be readily appreciated by those of 
ordinary skill in the art to use such a material, since caps are generally designed to be robust to 
the elements. 

Note that it has been held to be within the general skill of a worker in the art to select a 
known material on the basis of its suitability for the intended use as a matter of obvious design 
choice. In re Leshin, 125 USPQ 416. It is also common knowledge to choose a material that has 
sufficient strength, durability, flexibility, hardness, etc. for the application and intended use of 
that material. 

Conclusion 

[24] Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 . 1 36(a). 
A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
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mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS fi"om the date of this final action. 

[25] Any inquiry concerning this communication or earlier communications firom the 
examiner should be directed to Jefirey Sharp whose telephone number is (571) 272-7074. The 
examiner can normally be reached 7:00 am - 5:30 pm Mon-Thurs. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, J J. Swann can be reached on (571) 272-7075. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding tiie status of an application may be obtained firom the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained fi-om either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Busmess Center (EBC) at 866-21 7-9197 (toll-fi:ee). 
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I hereby certify that this correspondence is 
being facsimile tcansmitted to die United 
States Patent and Trademark Office^ 
Fax No. (571) 273-8300» on February 28, 
2007. 




Mail Stop Amendment 
CommLssioner for Patents 
P.O.Box 1450 
Alexandria^ VA 22313-1450 

Dear Sin 

This is responsive to the Office Action issued on Ang^st 31 > 2006. A shortened 
statutory pedod for reply to this 0£&ce Action is sec co expire on November 30> 2006, A 
petition for a THREB-MONTH extension of time is concomitantly submitted herewidi, 
thereby extending the expiration date to February 28, 2007. 

The Cotomissioner is authorised to charge any required fees^ including any extension 
and/or excess daim fees, any additional fees, or credit any overpayment to Deposit Account 
No. 502318, 



Amendments to the Claims ate reflected in the listing of claims which begins on page 2 of 
this paper. 

Amendments to the Drawings begin on page 6 of this paper. 
Rematks/Ai^^iimBnts begin on page 7 of this paper. 
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Amendments to the Claims: 

This lifting of daims will replace all prior vetsions> and listings^ of Claims in die 
application: 

T.iisrifig' nf Claims: 
Claims 1-47 (Canceled) 

Claim 48 (Curtcntly Amended) A fastener as$<5mbl7, comprising: 

a) a body iucludingi 

j]t a torque transmitter; [an^ 

SI thread; 
iiii a retaining surface: and 

a notcTi- the notch positioned on rfttainfng surface and 

located at one end of the bodyi and 

b) a cap retained on the body inrlnrfing; 

iX an inner sitcfaee. the inner surface retains the cap on die body 

<^yQiigh m iAt<arf«fflc^ fit mih the mtch,. 

Claim 49 (Cutcendy Amended) Th« fastener assembly according to daim 48, ^bx€b«e 

cotnpridng at least one - groove on tlic body that^ at Icast-ln - part; jctnina the 
eat» wherein die notx;h is a right band notch. 

Claim SO (Circrendy Amended) The fajstenct assembly according to r]a}rr, 49 [8], wherein db^ 
« ftp - ia;, atlcagt in part> retained on - the - body tktmjL^K an intci'fc fence £fe fhft 
ri^ht hand notch has an angle of between 30 and 60 degrees . 

Claim 51 (Currcndy Amended) The festener assembly according to claim 49 [8], 

compriaing a plurality of aotchca that^ at Icaot in part» retain the cap on the 
wh^r^m tU^ ri^ ht hand notch is at a 45 degree angle . 
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Claim 52 (Cttrrendy Amended) llie fiiscener assembly according to claim 48, fbtthor 

compjiiaijag an atmulat bcamg aujfaoo that ia providod on - the body whetein 
the notch is a left hamd notgh. 

Claim 53 (Ctttcendy Amended) The ^tener assembly according to daim 52 [48]> ^sm^t^ 
cojtriprining an curmulat bearing iTUgfaGO - that ia provided on ttic body and 
goiiQtallv opheiica]ly convex wherein the left hand notch is at an angle of 
between 30 and 60 dt^ees. 

Claim 54 (Ciiirtently Amended) The fastener assembly according to dnim 52 [48], further 

compidiiing art amiuLog befljang^nirface that io located on tko body adjaccnt -te 
a ecacJially cylindftrftl surface Ttrherein the left hand notch is at a 45 degree 
ang le. 

Claim 55 (Previously Presented) The festener assembly according to claim 48, further 
comptlsing a washer. 

Claim 56 (Ptcsviously Presented) The fastener assembly according to claim 48, wherein the 
body is ii nut 

Claim 57 (Curcendy Amended) The festeaer assembly according to Hqim 48, wherein, a* 
loaot a portion of t h e torque ttjinsmiittcr ia faoh i o o cd into a plurality oi 
notcheo thatrat Icaat in part rcfeain da.c cap the retaining surface includes a 
second surface that is generally cylindricaL 

Claim 58 (Previously Presented) A festener assembly, comprising: 

a) a body including a torque tcansmittcr suid an annular bearing surface; 

b) the torque transmitter is genetaEy hexagonal in shape and provided 
-widi a groove; 

c) . &e gtoove^ at least in part, retains a cap on the body; 

d) the cap includes a stainless steel tnatedal and is shaped according to 
the grooved body; and 
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e) the annulat beadng surface on the body is spherically convex in 
shape. 

Ckitn 59 (Pteviously Presented) The festenet assembly accotding tx> claim 58, wheieixl the 
aimulai: beaidng sur&ce is located adjacent to a genetally cylindncal sur&ce. 

Claim 60 (Previously Presented) A fastener assembly, comprising: 

a) a body including a torque transmitter and an anmjlat bearing surface; 

b) the torque transmitter includes a groove thal^ at least in part, retains a 
cap on the body; 

c) the cap inchides a stainless steel material and is shaped according to 
the grooved body so that when the body ia totqued an interference fit 
is achieved between dbic cap and the body; and 

d) the a-nniilar bearing surj^ce, on the body is spherically convex in 
shape. 



Clahn 61 (Previously Presented) The fastener assembly according to daim 60, wherein the 
annular bearing sur&ce is located adjacent to a generally cylindrical surface. 

Claitn 62 (Previously Pt<Ssented) A fastener assembly, comprising: 

a) a body including a torque transmitter and an annular bearing surface; 

b) tihc torque transmitter is generally hesagonal in shape and provided 
with a groove; . 

c) the groove, at least in part, retains a cap on the body; 

d) the cap includes a stainless steel material and is shaped, at least in 
part, to fit within the groove on the body; aad 

e) the annular bearing surface on the body is spherically convex in 
shape* 

Claim 63 (Previously Presented) The fastener assembly according to daim 62> wherein the 
annukr bearing surface is located adjacent to a genetally cylindricd sux&ce. 
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Claim 64 (Canceled) 
Claim. 65 (Cancciod) 
Claim 66 (Canceled) 

Claim 67 (Nfcw) The festener assembly according to dium 58, wherein the groove includes 21 
curved surface. 

Claim 68 (New) Xbe fastener assembly according to claim 60, wherein the groove includes a 
curved outface. 

Qaim 69 (New) Tbc £iL$tene£ assembly according to daim 62, wheireta the groove includes a 
curved surface. 
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Atncndtnents to the Drawing: 

AppKcants submit a Replacement Sheet for the newly tended Figute 30- Per 
ExsLtntner's suggestion, the amended Figure 30 now includes an anntiUt bearing sur&ce on 
the body that is sphericAlly convex in shape. The amended Figure 30 is now consistent with 
the SpedEcation* No new matter is introduced. 
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FEB 21 2007 

Remarks / Ajcgumetits 

Status of the Claims 

Claims 1-47 were originally filed and wetc csincclcd- Tn thq June 14, 2006 
Amendmear new Claims 48-66 wctc added and cuixendy stand rejected, llie present 
Amendment adds new Ckims 67-69, Hie New Claims 67-69 are fully supported by the 
Specification. See FIG. 29. Accordingly, no new matter is introduced. Upon entry of t3ais 
Amendment^ Claims 48-63 and 67-69 are pending. 

Applicants respectfully request reconsideriition and witiidrawal of rejection in view 
of the following Remarica/ Arguments. 

A, Withdrawn Claims: 37 CJF.R. § lM2(b) 

Claims 64-66 were withdrawn from consideradon In the Office Action mailed 
August 31, 2006. The Examiner alleges Claims 64-66 ate directed to a non-elected method 
and withdtew them ftom consideradon pursuant to 37 C.F.R. § 1.142(b). 

Without agreeing to die merits of the Examiner's rejecrion, and to expedite the 
prosecution of dbis Application, Applicants hereby cancel Qaims 64-66, widiout prejudice. 
Applicants reserve the ri^t to file a continuation to pursue the $ub)ect matter covered in 
these canceled Claims. 

B. Information Disclosure Statement 

Pur&uam to 37 CF. R. §§§ 1.56, 1.97 and 1.98, Applicimts submitted an IDS on Jxme 
19, 2006- Applicants believe the documents are relevant to the patentability of the present 
invention. In the August 31, 2006 Office Action^ the Examiner requested that Applicants 
point out twenty or so the most relevant documents. Applicants note tiiat a sitnikt tequest 
was made in U.S. Patent Application No. 10/668, 173, a continuation of U.S. Patent No, 
6,749,386 to Harris, J&:om which this Application claims priority as a continuation-in-part 
Because Applicants responded to the ExanMner*s request in U.S. Patent Application No. 
10/668,173 by submitting a list of tihc most relevant documents. Applicants submit die same 
list, of documents herewith. 

1. U.S. Patent No. 292,063 1 8. U.S. Patent No. 3,078,899 
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2. U^. Patent No. 367496 


19. 


U.S. Patent No. 3,417.802 


3. U.S.Pateat No. 738^17 


20- 


U.S. Patent No. 3,693,685 


4. U.S. Patent No. 752.628 


21. 


U.S. Patent No. 3,851,690 


5. U.S.Pat«ttt No, 827^62 


22. 


U.S. Patent No. 3,942,570 


6.' U.S. Patent No. 889,593 


23. 


U.S. Patent No. 4.339,179 


7. U.S. Patent No. 948.326 


24. 


U.S. Patent No. 4.377.361 


8. D.S. Patent No. 1,015,059 


25. 


U.S. Patent No. 4,812,095 


9. UJS. Patent No. 1,040,215 


26. 


US. Patent No. 4,941,787 


10. U.S. Patent No. 1,140,974 


27. 


U.S. Patent No. 5,141,374 


11. U.S. Patent No. l;297,84S 


28. 


U-S. Patent No. 5,409,338 


12. U.S. Patent No. 1,622,581 


29, 


U.S. Patent No: 5,984,602 


13. U.S. Patent No. 1,952,303 


30. 


U.S. Patent No. 6,135,689 


14. U.S. Patent No. 2,210,455 


31. 


U.S. Patent No. 6,776,565 


IS. U.S. Patent No. 2,253.241 


32. 


U.S. Pub. No. 2002/0039522A1" 


16- U.S. Patent No. 2,783.810 


33. 


German Patent No. DE 298 15 492 Ul 


17. U.S. Patent No. 2,562,032 


34. 


German Patent No. DB 199 56 287 A1 



For tlie rSxamiaec's convenience, Applicants otganixcsd the above listed references, 1- 
34, into a supplement IDS on the attached modified FIO FomL No. 1449< Because 
Applicant hnvc pr^isviously submitted copies and tcansktions of German Patents DE 298 15 
*492 Ul and DE 199 56 287 Al, no additional copies are submitted liereTOtii. 

It is respectfully requested the Exammcr initial die supplemental IDS submitted 
herewith^ as well as^ rnirial all odiet relevant documents submitted in all pnor IDSs. 
Applicants further respectfully request die references Ested in the supplemental IDS 
submitted herewith be made of record and appear among the ^^References Cited" on any 
patent to iiisue thete&om. 

Applicant believes no fees are due in with the supplemental IDS included herewitfa. 
Should any fees be due, the Commissioner is authorized to charge Deposit Account No. 
502318. 
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CENTRALFAXCBITER 

FEB2?2(»7 

C. Double Fatencingt 37 CF,R. § 1.75 

Claims 62 and 63 ate objected to uader 37 C.F. R. § 1J5. Tbe Exatniner alleges that 
Clainis 62 and 63 are a s^ibstaatial dupliciitc of Claims 58 and 59. Applicants xespectflillf 
disagree with, the Ex^imincr's objection. 

It is Applicant's; right to re-state, by plural claixning^ his or her invention in a 
reasonable number of ways. Courts have consistently held that a mere difference in scope 
between ckims would be suf&derit See M.P.E.P. § 706.03(lc). As asserted by the Examiner, 
Claim 58 and 62 are "substantial duplicates/' implying that diese two claims are not exact 
duplicates and therefore have a difference in claim scope. Therefore, Applicants have the 
light to claim the invention in these tvwo w^ytt. Accordingly, Applicants respectfully request 
the Examiner^s objection to be withdrawn. 

D. lDt2vnng 

The drawing ^.e,. Figure 30) was objected to under 37 C.FJL § 1.83(a). The 
Examiner pointed out, while admitdjog the feature is fully disclosed in the spedfication^ dutt 
Figure 30 does not indude an annular bearing ^r^ice on the body that is spherically convex 
in shape. 

Applicants rcdpcctfbUy submit a Replacement Sheet for Figure 30 showing an 
annular bearing surface on the body that is spherically convex in shape* No new matter is 
introduced. 

E* Claim Rejections: 35 U.S-C, § 112 

Claim 60 stands rejected under 35 U.S.C, § 112. The Examiner alleges Claim 60 is 
indefinite for failing to particularly point out and distincdy claim the subject matter which 
applicant regards as the invention. 

Pet the Examiner's suggestion. Applicants delete the element "e)" from Claim 60. 
Accordingly, Applicants re$pcct{ully request the Examiner's objection be withdrawn. 
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F. Claim Rejections: 35 U-S.CS 102 

Claims 48-57 and 60-61 stand tejected under 35 U.S.C. § 102. Applicants 
respecr&lly did:agtce and cequest tixax th^ Exammet's 35 U.S.C. § 102 rejecdons be 
wkhdiawn. 

The present iavendon is directed to a novel ^stener assembly. In one embodiment, 
the invention includes a body having a torque transtiiittet» a thtead, a retaining surface, a 
notch, and a cap. See Pg. 10, U. 6-1 0. The notch is positioned on die retaining sixtface and 
located at one end of the body. See Pg. 6, Jl. 1-5. The: cap includes an inner surfiace. retaining 
the cap on the body through an interference fit with die notch. See Pg. 6, IL 21-26. Tn " 
another embodiment, the invention indudes a body including a torque transmitter And an 
annnlar bearing sur^ce. See Pg. 10, IL 6-10. The annular bearing surface is spherically 
convex in sh^pe. See Pg. 7, IL 24-26. The torque tcansnnitteir indudes a gtoove retaining tiie 
cap on the body. §ss. Pg. % H. 23-29. Tlic cap indudes a stainless steel material and is 
shaped according to the grooved body so that when the body is totqued an interference fit is 
achieved between the cap and the body. Sec Pg 12, IL 3-6, 

To better present die invention and to escpedite tlxe prosecution of this Application, 
Applicants amiaaded Claims 48-54> 57. No new matter is inttodwed, 

A claim is anticipated only if each and every element as set forth in the claim is 
found, either C3q>tessly or inherently described, in a single prior art reference/' M.RE.P § 
2131 (dting VerdegaalBm\ & Union Oil Co, of California, 814 R2d 628, 631, 2 USPQ2d 1051, 
1053 (Fed. Cir. 1987)). 

GB 21 7941 6 A 

Tlxe Examiner alleges Cldms 48, 49, 50, 52, 54, 55 and 56 at« antidpated by GB 
2179416 A ^erdnaftet referred to as ''Edge")* Applicants respectfcdly disagree and request 
the Examiner's rejection be withdrawn- 

Tlie newly amended independent Claim 48 redtes, infer atio!^ a retaining surface and a 
notch positioned on the retaining surfece and located at one end of the body and a cap -with 
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an inner surface tetaiiiing the cap oB the body throngh. an interference fit with the notch. 
Edge £ails to disclose or suggest a retaining silrfnce and a notch positioned on the retaining 
outface and located at one end of die body. Fiurther, Edge fails to disclose or suggest the cap 
widi an inner surface retaining the cap on the body through an interference fit with the 
notch. 

The Examiner alleges Ed^c teaches ^^e cap is held onto the body via an 
interference fit facilitated by at least one groove." Contrary to the Examiner's assertion. 
Applicants submit that Edge teaches the cap held onto the body by **staking," gss Edgp, 
CoL 2, IL 69-72. One skilled in art would recogni^se that staking the cap is not identical or 
equivalent to the cap held onto the body via an interference fit. For a.t least these reasons. 
Edge does not anticipate these claiixj®. 

FR 633186 A 

The Examiner alleges Claims 48, 49, 50, 52, 53, 54, 56, 60 and 61 are anticipated by 
PR 633186 A (herdmfter referred to as '^olerfy Applicants rcspcctWly disagree and 
request the EKaminer's rejecdon be withdrawn^ 

The newly amended Claim 48 now recites, f/if^r alias^ a retaining sur&ce and a notch 
positioned on the retaining surface and located at one end of the body and a cap with an 
inner surface retaining the cap on the body through an interference fit witii the notch. 
Valety fails to teach a retaining surface and a notch positioned on the retaining surface and 
located at one end. Further, Valery JEails to disclose ox surest the cap with an inner surface 
retaining the cap with an interference fit with the notch. 

The Examiner alleges Valery teaches ''the cap held onto the body via an interfierencc * 
fit facilitated by at least one groove, (unlabeled annular indentation)-" Contrary to the 
Examiner's assertion, Applicants submit that Edge teaches the cap held onto the by 
**crirnp5ng." gee Valery ttanslatioiL Pg. 1, II, 7-8. One skilled in art Tvould recognize tbat 
crimping die cap is not identical or equivalent to the cap held onto the body via an 
interference fit For at least these reasons, Valery does not anticipate these dakns. 
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Claim 60 recites, inter a totque transnoitter that includes a groove that, at liiast in 
part^ retains a cap on the body and the cap is shaped according to the gtooved body so that 
when the body is toxqued and interference fit is achieved between the cap and the body. 
Valery fails to disclose or suggest a torque transmitter that includes a gtoove that, at least in 
part, retains a cap on the body and the cap is shaped according to the gtooved body so that 
when the body is totqued and interference fir it achieved betiveen tlie cap and the body. 

U.S. Patent No. 4.143.578 to Becker 

The Examiner alleges Ckims 48, 49, 50 52, 54> 55 and 56 are anticipated by U.S. 
Patent No. 4,143,578 to Bcckct (hereinafter referred to as ^'Becker")* Applicants respectfully 
disagree and request the Examiner^s rejection be withdrawn. 

The atnended Qaim 43 now recites^ inter aliasj ^ retaining surface and a notch 
positioned on the retaining surface and located at one end of the body and a c^p with an 
inner sut&ce retainii^ the cap on die body through an interference fit with the notch. 
Becker fails to disclose or su^st a retaimng sur&ce and a notch positioned on the retaining 
surface and located at one end of the body. Furthct^ Becker fiuls to disclose or suggest a cap 
with an inner sur&cc retaining the cap on die body dirough an interference iSt with the 
notch. 

The Exanunet alleges "die cap is held onto the body via an ioterference fit ^dlicated 
by at least one groove." The Examiner is correct to poiat out that Becker teaches a ^oovc; 
however, the groove in Becker is a sharp essendaUy right angled shoulder which is required 
to ctimp the cap to the body* See Becker, Col 2, IL 54-62. As previously stated above, one 
skilled in art v^ould tccogniise that crimping the cap is not identical or equivalent to the cap 
held onto the body via an interference fit. For at least these reasonSj» Becker does not 
anddpatc these daims. 

U.$. Patent No- 4,557,654 to M^^wd^MM. 

The Examiner alleges Claims 48, 49, 50 52» 54, 55 and 56 arc anticipated by U^. 
Patent No. 4.557,654 toMasuda etaL ^erdnaftet tefctted to as "M^tsuda**). Applicants 
respectfully disagree and request the Rxatniner*s rejection be widadrawn. 
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'Ite amended Oaim 48 now recites, inter aim\ % tetairtmg surfece «nd a notch 
positioned on the retaining surface and located at one end of die body and a cap -with an 
innet staxfece retaining the cap on the body dirongh an interference fit witli the notch. 
Masuda faila to disclose or suggest a retaining outface and a notch positioned on the 
tijtaining surface imd located at one end of the body, h'urther,^ Mastida fails to disclose or 
suggest a cap with an kmex surface rctaitiing the cap on the body through an interference fit 
with the notch. 

ITie Examiner aJlcgca Masvida teaches "the cap is held onto the body \da an 
interference fit ^dlitated by at least one gtoove comprising a plurality of notches. Conttaty 
to the Examinet^s assertion, Masuda teaches the cap secured by ''extcusions 26 to be engaged 
witii said recesses 22 so that they operate as tatning-proof means of die cover 24, when the 
covet 24 is applied after being engaged with the bolt 23. jMasuda. CoL 5, lU 31-35. One 
skilled in art would rccognii^e that holding the cap by extrusions is not identical or equivalent 
to the cap held onto the body via an interference fit. For at least these reasons^ Masuda does 
not aniicipate these claims. 

Patent No. 4.427326 to Kobson g/ aL 
The Examiner alleges Claims 48» 49^ 50, 52, 54, 55 and 56 are anticipated by U.S. 
Patent No. 4,427,326 to Hobson etaL (hereinafter referted to as "Hobson'*). Applicants 
respectfully disagree and request the E.xaminer*s rejecdon be withdrawn. 

The amended Claim 48 now recites, infer aHas^ a retaining surface and a notch 
positioned on die retaining surface and located at one end of the body and a cap with an 
inner surface retaining the cap on die body dirough an interference fit with the nc^tch. 
Hobson fiuls to disclose or $uggest a retaiiiing surface and a notch positioned on die 
retaining surface and located at one end of the body. Furdier, Hobson fiiils to disclose or 
suggest a cap with an inner $urf^ce retaining the cap on the body through an interference fit 
with the notch. 

The Examiner alleges Hobson teaches **die cap his held otito the body via an 
interference fit facilitated by at least one groove." Contrary to the Examiner's assertion, 

13 
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Applicants respectfully submit tihat Hobson teaches a fiangible neck 32 fiibticatcd to fracture 
at a readily achievable torque separating portion 20 and portion 30; a snap-ting 40 is 
disclosed to lock portion 20 and podcdon 30 together* ggg Hobson> CoL 3, 11. 41-54. One 
skilled in art would recognize secaring two portions by way of a snap ting is not the same as 
the cap held onto the body via an interference fit Fox at least these reasons, Hobson does 
not anticipate these claims, 

ILS. Patent No. 3.960,047 to T.tfjBck 

The Examiner alleges Ckiras 48> 49, 50, 52, 54> 55 and 56 are anticipated by UJS. 
Patent No- 3,960,047 to LifiBck (hereinafter referred to as "Liffick''). Applicants respectfully 
disagree and request the Examincr^s rejection be 'withdrawn. 

The amended Chiax 48 now xodicts^ inter aJias^ a retaining sur&ce and a notch 
positioned on the tetaining surface and located at one end of the body and a cap with an 
inner suri&ce retaining the cap on the body through an interference £Lt with the notch. 
Liffick £uk to disclose or suggest a retaining surfiice and a notch positioned on the tetaining 
sutface and located at one end of the body. Jr'urthe:^ lifEick fails to disclose or suggesc a cap 
with an inner sur&ce retaining the cap on the body through an interference fit with the 
notch. 

U,S, Patent No. S.350>26^ to Espey ettiL 

The Examiner alleges Ckims 48, 49, 50, 52, 56 and 57 are mticipsitcd by U.S. Patent 
No. 5,350»266 to Espey ct aL (hereinafter referred to as *TEspcy"). Applicants respectfully 
disagree and request the Examiner's rejection be -witiidtawn. 

The amended Claim 48 now recites, hnUr aUas^ a retaining surface and a notch 
positioned on die retaining sur^ice and located at one end of the body and a cap with an 
inner surface retaining the cap on the body throu^ an interference £t with the notch. 
Bspcy fails to disclose or suggest a retaining sur&ce and a notch positioned on the retaining 
sur£ice and located at one end of the body. Furdier> Espey &ils to di$clo$c or suj^cst a cap 
with an inner surface retaining the cap on the body through an interference £t with the 
notch. 

14 
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ITie ExiimiQcr aUeges that Espey teacht^s "the cap is lield onto the body vk an 
inteifetence fit fadflitated by at least one grooTe comprising a plurality of notches,, Contcary 
to the Esaminer^s asscttion, Espey teaches the uae of side walls with ladial ptojccdom 53 
and ramps 53 in ordet to secture the cap with an inner end {slcc that is parallel to the centcal 
tcansverse plane of die cap 40* ggg Espgy^ CoL 3, II 17-24. One skilled in art would 
recognize that retaining the cap with radial projections having tamps is not identicid or 
e^jui^alent to die cap held onto the body via an interference fit. For at least these reasons, 
Hobson docs not anticipate diese claims. 

For at least these reasons, Applicaats respectfully submit that the ExamiQer*s 
references do not anticipate dxe present inventton. Applicants respectfblly request that the 
Examiner's 35 U*S»C* § 102 rejections be withdrawn. 

G. Claim Rejections: 35 U.$.a S 103 

Claims 58-63 stand rejected under 35 U.S.C. § 103(a), The Examiner alleges that 
Claims 58-63 arc obvious rader 35 U.S.C § 103(a) in view of Becker to any one ofi U,S. 
Patent No. 4,240,670 to Zom etal (herein^ifter refctred to as ''Zom"); or> U.S. Patent No- 
1,940,675 to Crowthex (hereinafter referred to as "Crowthct'*); or. Edge, Applicants 
respectftdly disagcee and request that the Escaminet's rejection be withdrawn. 

Applicants submit that the Examiner has not established 'a.pHma fade obviousness 
case. The Hxaminer simply pieced together references to combine and formulate the present 
invention. References must be viewed without the benefit of impermissible hindsight vision 
afforded by the claimed invention. See M.PJB.P. §. 2141 (citing Hodosh k. Block Drug Co., Inc., 
786 R2d 1136, 1143 n.5, 229 USPQ 182, 187 n-S (Fed. Cir. 1986)). Here the Examiner^s 
rejction amounts to mere "hindsighf * by die Examiner. Accordingly, the Eicaminct has not 
established a prima £acie obviousness case. 

The tefetences must provide teaching, suggestion or mothration to combine 

*'The mete fact that references cart be combined or modifUsd does not render die 
resultant combination obvious xmless die prior art also siiggests die desirability of the 
combination. M.P.E.P. § 2143.01 (aringl;v r&rmOs, 916 R2d 680, 16 USPQ2d 1430 ( Fed 
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Cir. 1990)). If the "proposed modification woxild render the ptior att iaveiilion being 
modified uasatisfectoty for its intended purpose, then there is no suggestion or motivation 
to make the proposed modification/' M.P.E.P, § 2143.01. Sitnilarly, "Hf the proposed 
modtjScation or combination of the prior art would change the principle of operation of the 
prior art invention being modified, then the teaching of the references are not sufficient to 
tender the daims prima :^cic obvious." M.P.RP. § 2143,01, When evaluating whether one 
or more prior att references suggests or teaches all the claim limitattonSs each prior art 
refetence must be considered in its entirety^ Le., as a whole, including portions that would 
lead away from the claimed iaventtoo. § 2141.02. 

There must be a reasonable expectarion of success and aH limitflti^^nM trrnst he taught 

There must be a reasonable expectation of success to modify or combine the prior 
att to reject claims as prima facie obvious, gee M.P.E J?. § 2143.02 (citing In rs Merck Co.^ 
Inc., SOOF^d 1091, 231 USPQ 375 (FedL Or, 198(Q). To establish piima &cie obviousness of 
a claimed invention, all tbe claim limitations must be taught or sru^ested by the ptior art- 
M-RELP. S 2143-03 (citing Iisf Rftyka, 490 F.2d 981, 180 USPQ 580 (CCPA 1974)). 

The references must not teach away from each other 

A prior art reference may be considered to teach away v/hen *a person of ordinary 
skiU, upon reading the reference, would be discouraged ftom following the patii set out in 
the reference, or would be led in a dtnection divergent fi:om the path that was taken by the 
appHcant' In rv Gurky, 27 F.3d S51, 31 USPQ2d 1130 (Fed Cit- 1994). lliat the iuventor 
achieved die daimcd invention by doiag what those skilled in the art suggested should not 
be done is a feet sttongly probative of non-obviousness. Kloster SpeedsudAB «. Crudbh Inc.^ 
793 F-2d 1565, 230 USPQ 81 (Fed. Cir. 198<9 on xcharing, 231 USQP 160 (Fed. Cir. 1986). 

Pi^ck^ in view oj gjQaaS 

The E^atniner alleges Claims 58-63 are unpatentable over the proposed combination 
of Becker and Zom. Applicants respectfially point out tiaat diere is no teaching su^estion 
or xnotiyation to cotnbine these references. Furdier, the Bxaminet's proposed combination 
of Becker and %ota teach aw^y £:om each other. The entire point of the nut in Becker is to 
s^iccure wheds m/hou^wheel covers. According to Becker "covets are expensive, add weight 
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to the car and often become lost dxie to failure, under the extreme stresses imposed by high 
speed and rapid maneurenng of the vehicle, of the means employ ed to attach the covers to 
the wheels.". Becker, Col. 1, 11. 24-28, lliough the purpose of Becker is to eliminate the use 
of a wheel cover, the pvirpose of the lug nut in Zom is to secure a wheel cover to a wheel for 
decorative purposes^ as well a$, to protect the wheel hub &om accumulation of particles, 
debris, dirt and dust, gee Zom^ Col. 1, 11. 16-19. Accordingly, Becfcct teaches away from the 
use of a wheel cover, whereas, the It^ nut in SSom is designed to retain a wheel cover. 
Thetefore, Becker and Zom teach away from each other because the claimed invention does 
what those skilled in the att surest not to be done. For at least lliis reason^ the obviousness 
rejecdon must 

Further, the Examiner's proposed combination of Becker ^uid Zom would change 
the piindple of operation of each rofcxence. Becker disclose$ "a gtoove configured to form 
a substantially right angled shoulder axially terminating the polygonal side walls.^ Becker. 
CoL 2, II. 50-53, On the other hand, Zom discloses a tapered 48 lug nut 16 used to secure a 
wheel cover 22 by way of two different apertures (24 and 26). See Zom, CoL 3, 45-55. 
Because the purpose of the wheel covet in Zom is to cover an unJSnished wheel and protect 
the wheel hub, the wheel cover covers 2s much area as possible. Aperture 26 can not be so 
Isitgc in diameter that it defeats this purpose. Conversely, aperture 24 must be sized to allow 
the lug nut to seat agsiinst the wheel^ while stQl providing a sufficient area fot the lug nut to 
retain the whed cover. Accordingly, Zom requires proper dimensions to be maintained 
between apertures 24 and 26- Sss Zom^ CoL 4, U. 33-35, The lug nut in Zom must have a 
maxhntxm diatneter» disclosed as point 49, which enables the lug tiut to pass through 
apettute 26 and yet seat a^inst aperture 24. The combination of Becker and Zom would . 
not allow d^e Iv^ nut to pass through apcttute 26 and yet seat again$t aperture 24 because 
the groove in Becker would prevent the lug nut ficom passing tEirougJi aperture 26. 
Consequently, the Escaminer's combination would change the ptiudple of operation of the 
respective references, and thetefore» the teachings of the references are not sufficient to 
render the Claims primt facie obviousness. For at least this reason, the obviousness rejection 
must £uL 
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Fur chei. The Examiner's proposed combination of Becker and Zom vrovid change a 
second principle of operation of each. The purpose o£ the groove in Becker is to provide a 
substandjiUy fkt surface for the cap to be crimped Sge Beckerj CoL2, IL 59-63. On the 
other hand, Zorn discloses a tapered 48 lung nut 16 with a maximxim diameter at point 49 
and a resihent washer 52. See '7.nm^ CoL 2, 11. 3-5. According to Zom, when the l\jg nut is 
torqued the resilient washer expands radially. See Zorn, Col 2, 11. 21-26. The resilient 
washer secures the wheel cover against the vehicle whedL without an interference fit. See 
Zom, Col 2, 1!. 21-26. The flat surface in Becker would not cause the resDient washer to 
expand radially. Tbcxefote, Che groove in Becker would prevent the seating of the wheel 
cover without an interfiexeace fiL Consequently, the jEucominex's combination would chajogc 
the principle of operation of tJie respective iefetence$» and therefore^ the teachings of the 
leferences arc not sufficient to render the Claims prima fade obviousness. For at least these 
reasons, Applicants respectfully tequest lie Examiner withdraw the jcejecdon. 

Becker m view of Crowthcr 

The Examiner alleges Claims 58-63 are unpatentable over the combination of 
Becker and Crowdier. Applicants submit that there is no teachiag suggestion or motivation 
to combine these references. Further, the Examiner's proposed combination of Becker and 
Crowther would change the principle of operation of the respective references. Becker 
discloses "a groove configured to form a ^jubstantially right angled shoulder asially 
terminating the polygonal side walls," Becker. CoL 2, IL 50-53. Becker further discloses the 
lip of the Cup shape cap is crimped over the groove forming tnan^ular configurations 42. 
Ss^ Becker. Col. 2, IL 59-63. The tdangulax configurations do not fonn a flat siu^ice. See 
Bppker, CoL 4, 11. 53-65. On the other hand, Ctowther discloses a helical resilient washer 8 
widi ii radial face 9 in contact with the flat radial face 10 of the nut body. Sss Crowther, CoL 
2, IL 29-33. One object of Crowther is to "provide a positive lock between the consttained 
sur&ces and the constraining surface in such a manner that the relationship between the 
surfaces will not be destroyed by shock or vibration." Crowcher, CoL 1, IL 44-49. The 
Examiner's proposed combina.tion of Becker and Crowther would not allow the required 
relationship between the constrained aurface and the coxistcaining suri^e becattse the 
"crimped lip** and "triangular configurations** in Becker wovdd not provide the necessaxy flat 
radial face 10 as requited in Crowther. Accordingly, the relationship between the 
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consttained siurface and the constraining surface would be destroyed by shock ot vibration. 
Consequendy, there is no xnotLvadon ot suggestion to make die proposed combinadon. For 
at least this reason^ the obviou$ne99 rejection must fail. 

Futther, the Examiner's ptoposed combinadpn of Becker and Crowdier would not 
atdye at all of the chdxn limitations of Claims 58-63. As admitted by the Exaroiner^ Becker 
fails to disclose die annnlnr bearing surface genetaJly spherically convex in shape. Instead, 
Becker discloses a beating stir^e that is gctietally firustum in shape. The defect in Becker 
caxmot be cured by Crowther because Crowdier doe$ not disclose an annitlar bearing iiurface 
that is spherically generally conves:. One j^killed in die art recc^ni^ses tibiat the bearing surface 
in Crowthet is a frustom shaped bearing surface. Frustum is shaped as "die part that is left 
when a cone or pyramid h cut by a plane parallel to die base and die apical patt is removed. 
(http://dictionaty.teference,com/browsc/ frustum). An annular beating surface that is 
spherically convex in shape has a different meaning, namely^ ^'curving out ot bulging 
outward.'^ (http://en.wiMpe<:lk.oi:g/\dki/Conicai_sur&cc). Assuming that Becket 

i« combined widi Crowthet, the combination would not include an annular bearing sur&ce 
diat is sphexically convex. For at least this reason, die E3caxniner*s combination docs not 
disclose or suggest all daim limitations. Accordingly^ the obviousness rejection most fail 

Furdier, die Examiner's proposed combination of Becker and Ctowlet teach away 
fcom each odiet. The groove in Becker enables the cap to be crimped to the body by way of 
a lip which forms triangular configurations. See Becker. CoL 2^ IL 59-63. According to 
Becker, the triangular configurations are depressed below the level die adjacent lateral sides. 

Becker. CoL 4» IL 50-65. Although die purpose of Becker is to crimp the cap, thereby 
forming a sur£ice diat is not flat^ die purpose in Crowther is to provide a flat radial face 10. 
According to Crowdier^ die flat radial fiice 10 is in contact with the radial £ace 9 of the 
helicoidal resilient washer 8. See Crowthet. CoL 2. IL 29-33. The triangular configurations in 
Becker ate designed to prevent rotation, whereas, in any nut and washer application, the nut 
must rotate against die. washer. Therefore, Becker and Ctcawther teach away from each 
othet because the claimed invention does what those skilled in the art suggest not to be 
done. For at least these reasons, Applicants respectfiiUy request the Examiner withdraw the 
rejections. 
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Bcdkd: in view of Edge 

ITie Eximm^ alleges Edge teachcij a generally spherically conveac onnukr bearing 
. sur£ice (1^. Applicants do not undetstand the basis for the Hxatninex^s rejection because 
(16) is not shown in the figiires or the specification of Edge, 

Further, the Bxaminec's proposed combination of Becker and Edge would change 
the principle of operation of the respective references. Becker discloses "a groove 
configured to form a substantially right angled shoulder axially cemunadng the polygonal 
side walls." Becker. Col. 2, IL SO-53* Becker fttttker discloses the lip of die cup shape cap is 
crimped over the groove forming tria-ngnlar configurations 42, See Becker, CoL 2, JL 59-63. 
The tdangulat configurations do not form a flat surface- See Becker. CoL 4, E 53-65- On 
the other hand. Edge discloses a washer 3 in operation with a steel nut 2 having a cap that 
hides the washer 3 from view without interfering with the operation of the washer 3. See 
Edge, CoL 2, IL 100-105. Aqcordingly, an object in Edge is to provide a cap which hides the 
washer and does not interfere with the operation of the washer. The Examiner's proposed 
combination of Becker and Edge would interfere with the operation of the washer because 
the "ctimped lip** and "tdangle configurations" in Becker woiald not provide the necessary 
flat radial suri^cc requited and would interfere with the operation of die washer. Further, 
the crimped cap in Becker would not hide the washer 3. Consequently, the Examiner's 
cojoabination would change die principle of operation of the respective references, and 
therefore, the teachings of the references are not sufficient to render the Claims prima fam 
obviousness. For at least this reason, die obviousness rejection must &iL 

Additionally, 'BAq^ is similar to Crowther, in that^ Edge discloses a frustum shaped 
bearing surface and not a besudng surface spherically conv^ex in shape. As $uch. Edge cannot 
cute the defects with Becker and the Examiner^s proposed combination Mis to arrive at the 
present invention. Assuming i^endo^ that Becker is combined with Edge, the combination 
would not include an annular bearing surface that is spherically convex in shape or a groove 
including a curved surfiice. Accordingly, for at least djis reason, the Examiner's combination 
does not disclose or suggest all daim limitations. For at least this reason, the obviousness 
rejection must £dL 
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Further, the Examinee's proposed combination of Becker and Edge teach away firom 
each other The groove in Bticker enables the cap to be crimped to the body by way of a lip 
which fotms tdangukt: configurations. See Becker. Col. 2, 11. 59-63. According to Becker, 
the triangular configurations are depressed below the level die adjacent ktctal $ide$. Sec 
Becker^ CoL 4, It- 50-65, Although the purpose of Becker is to crimp the cap, thereby 
fottning a surface that is not flat, the purpose in Edge is to have a cap that doe& not intetfcte 
with the opetadon of the washer 3. According to Edge, washer 3 is in contact with the 
radial face of the steel nut 2. Sec Fig. 1 . The tmngukr conjSgutationB in Becker arc 
designed to prevent dotation, whereas, in any nut and washer application, the nut most rotate 
against the washer, ^ilierefore, Becker and Edge teach away &cm ca.ch other because the 
daimed invention docs what those skOled in die art suggest not to be done. For at least 
these rcaj^ons. Applicants respectfully request this Examiner withdraw the rejecdon. 

For at least these reasons. Applicants respectfully submit that the claimed invention 
is non-obvious and reque^st that the 35 U.S.C § 103(a) rejection be withdrawn. 
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FEB 2? 2007 

Conclusion 

la view of the fotegoitig. Applicants respectfully request rccoasideradon, TOthdrawal 
of tqccdons, and aBowance of all Ckims now pcesent in the application. 

The Conunissioner is authoxkcd to charge any reqxiiied fees, including any extension 
and/ oj excess claim fe<£5, any additional fees, or credit any ovetpayment to Deposit Accotint 
No. 502318. 

Dated: February 28, 2007 Respectfully Submitced, 



Dana Andrew Alden 
(Reg. No. 46,475) 

The Alden Law Group, LX.P. 
2122 Yotk Road, Suite 1 80 
Oal^ Brook. Dfinois 60523 
P: (630) 368-7676 
F: (630) 368-7677 
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Application Papers 
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the Examiner. 
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DETAILED ACTION 

[1] This action is responsive to Applicant's request for consideration filed on 14 June 2006 
with regard to the final Official Office action mailed on 14 February 2006. 

Status of Claims 

[2] Claims 1-47 are cancelled and therefore^ all previous rejections and arguments are moot 
in view of the new grounds of rejection presented in this Office Action. New apparatus claims 
48-63 are pending. 

Newly submitted claims 64-66 are directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: The claims recite a method, 
which differs from the apparatus invention previously examined. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 
on the merits. Accordingly, new claims 64-66 are withdrawn fi-om consideration as being 
directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Information Disclosure Statement 
[3] Applicant's lengthy IDS filed 6/19/2006 has not yet been fiilly considered. All foreign 
and NPL documents have been considered. A brief review of the documents contained therein 
revealed that most of the documents are unrelated to the claims of this application. Therefore, 
the applicant is requested to identify twenty or so documents most relevant to the claims of this 
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application, so that they may be given proper consideration by the examiner. Though now 
simply a request, it may be applied under Rule 105 in the future. 

Double Patenting 

[4] Claims 62 and 63 are objected to under 37 CFR 1 .75 as being a substantial duplicate of 
claims 58 and 59. When two claims in an application are duplicates or else are so close in 
content that they both cover the same thing, despite a slight difference in wording, it is proper 
after allowing one claim to object to the other as being a substantial duplicate of the allowed 
claim. SeeMPEP§706.03(k). 

Drawings 

[5] The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the "annular bearing surface on the 
body is spherically convex" must be shown or the feature(s) canceled from the claim(s). No new 
matter should be entered. Support for this limitation is found in originally filed paragraph 
[0061]; however, the originally filed drawings fail to show this embodiment. The originally filed 
drawings only show a fiustoconical annular bearing surface. 

Corrected drawing sheets in compliance with 37 CFR 1 . 121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended dravdng 
should not be labeled as "amended." If a drawmg figure is to be canceled, the appropriate figure 
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must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or ^TSTew Sheet" 
pxirsuant to 37 CFR 1 . 121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

New Grounds of Rejection 
Claim Rejections - 35 USC§112 
[6] The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention, 

[7] Claim 60 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Element "e)" is missing. 

Claim Rejections - 35 USC§ 102 
[8] The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections imder this section made m this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention v^as described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and v^as published under Article 21(2) of such treaty in the English language. 

[9] Claims 48, 49, 50, 52, 54, 55, and 56 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by GB 2179416 A. 

In short, GB 2179416 A teaches a fastener assembly (figure 1) comprising a body (5) 
being configured as a nut and having a torque transmitter (clearly shown in figure 2) and threads, 
and a cap (4) retained on the body (5), wherein the cap is held onto the body via an interference 
fit facilitated by at least one groove (@ 9 and 10). The body (5) has an annular bearing surface 
(extreme right) adjacent a generally cylindrical surface (2). The fastener assembly further 
includes a washer (3). 

[10] Claims 48, 49, 50, 52, 53, 54, 56, 60 (as understood), and 61 are rejected under 35 
U.S.C. 102(b) as being clearly anticipated by FR 633186 A. 

In short, FR 633186 A teaches a fastener assembly comprising a body (a) being 
configured as a nut and having a torque transmitter (b) and threads, and a cap (d) retained on the 
body (a), wherein the cap is held onto the body via an interference fit facilitated by at least one 
groove (unlabeled annular indentation). The body (a) has an annular bearing surface (left figure 
1) adjacent a generally cylindrical surface. 
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[11] Claims 48, 49, 50, 52, 54, and 56 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Becker US-4,143,578. 

In short, Becker teaches a fastener assembly (10) comprising a body (12) being 
configured as a nut and having a torque transmitter (hexagonal profile) and threads (24), and a 
cap (14) retained on the body (12), wherein the cap is held onto the body via an interference fit 
facilitated by at least one groove (26). The body (12) has an annular bearing surface (1 8) 
adjacent a generally cylindrical surface (30). 

[12] Claims 48, 49, 50, 51, 52, 54, and 56, are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Masuda et al. US-4,557,654 (figures 7 and 8). 

In short, Masuda et al. teaches a fastener assembly comprising a body (figure 7) being 
configured as a nut and having a torque transmitter (profile) and threads, and a cap (24) retained 
on the body (figure 7), wherein the cap is held onto the body via an interference fit facilitated by 
at least one groove (22) comprising a plurality of notches (22). The body (figure 7) has an 
annular bearing surface (not labeled, above 27). The fastener assembly further includes a washer 
(27). 

[13] Clauns 48, 49, 50, 52, 54, 55, and 56 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Hobson et al. US-4,427,326. 

In short, Hobson et al. teaches a fastener assembly (figure 2) comprising a body (20) 
being configured as a nut and having a torque transmitter (50) and threads, and a cap (30) 
retained on the body (20), wherein the cap is held onto the body via an interference fit facilitated 
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by at least one groove (24), The body (20) has an annular bearing surface (26) adjacent a 
generally cylindrical surface (25). The fastener assembly further includes a washer (40). 

[14] Claims 48, 49, 50, 52, 54, 55, and 56 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Liffick US-3,960,047. 

In short, LifiBck teaches a fastener assembly comprising a body (20) being configured as 
a nut and having a torque transmitter (hexagonal profile 22) and threads (34), and a cap (42) 
retained on the body (20), wherein the cap is held onto the body via an interference fit facilitated 
by at least one groove (48). The body (20) has an annular bearing surface (30) adjacent a 
generally cylindrical surface (@ 48). 

[15] Claims 48, 49, 51, 52, 56, and 57 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Espey et al, US-5,350,266. 

In short, Espey et al. teaches a fastener assembly comprising a body (20) being 
configured as a nut and having a torque transmitter (hexagonal profile) and threads, and a. cap 
(40) retained on the body (20), wherein the cap is held onto the body via an interference fit 
facilitated by at least one groove (33) comprising a plurality of notches (33). The body (20) has 
an annular bearing surface (28). 

Claim Rejections - 35 USC§ 103 
[16] The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

[17] Claims 58-63 are rejected under 35 U.S.C. 103(a) as being xmpatentable over Becker US- 
4,143,578 in view of any one of Crowther US-1,940,675 or Zom et al. US-4,240,670 or GB 
2051285 A. 

In short, Becker teaches a fastener assembly (10) comprising a body (12) being 
configured as a nut and having a torque transmitter (hexagonal profile) and threads (24), and a 
cap (14) retained on the body (12), wherein the cap is held onto the body via an interference fit 
facilitated by at least one groove (26). The body (12) has an annular bearing surface (1 8) 
adjacent a generally cylindrical surface (30), 

However, Becker fails to disclose expressly, the annular bearing surface (1 8) to be 
generally spherically convex. 

Crowther suggests on page 2 lines 116-119, that an annular bearing surface for a nut is ah 
obvious variant of a conical bearing surface in the art. 

Zom et al. suggest on column 3 lines 48-49, a generally spherically convex annular 
bearing surface (48). The generally spherical convex shape of the annular bearing surface causes 
the surrounding washer (52) to expand radially outwardly after torque is applied to the nut, and 
to facilitate fnctional engagement between the washer and its mating workpiece (12'). 

GB 2051285 A suggests a generally spherically convex aimular bearing surface (16) for 
self-centering purposes. 
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Therefore, at the time of invention, it would have been obvious to one of ordinary skill in 
the art to modify the annular bearing surface (18) taught by Becker, to be generally spherically 
convex as suggested by Zom et ah, in order to cause radially outward expansion of a surrounding 
washer. It would have also been obvious to one of ordinary skill in the art to substitute the 
annular bearing surface (18) taught by Becker, for a generally spherically convex annular bearing 
surface, since Crowther deems the two to be art-recognized equivalents. Lastly, it would have 
been obvious to one of ordinary skill in the art to modify the annular bearing surface (18) taught 
by Becker, to be generally spherically convex as suggested by GB 2051285 A, in order to 
improve the self-centering function of the fastener assembly, especially when in engagement 
with a washer. 

Conclusion 

[18] The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure is as follows: See form PTO-892. 

[19] Any inquiry concerning this communication or earlier conmiunications from the 
examiner should be directed to Jeffirey Sharp whose telephone number is (571) 272-7074. The 
examiner can normally be reached 7:00 am - 5:30 pm Mon-Thurs. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner^s 
supervisor, J.J. Swaim can be reached on (571) 272-7075. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300, 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Busmess Center (EBC) at 866-217-9197 (toll-free). 
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FASTENER ASSEMBLY 

This is a continuation-in-part of application number 09/933,312, filed on 
August 20, 2001. the disclosure of which is hereby incorporated by reference. 

5 FIELD OF THE INVENTION 

This invention relates to fastener assemblies, and particularly to fastener 
assemblies provided with a cap. 

BACKGROUND OF THE INVENTION 

10 Fasteners are known in the art and are used for threading onto a threaded 

member. The present Invention is an improved fastener that is provided with a 
cap. 

SUMMARY OF THE INVENTION 

15 The scope of the present invention is defined solely by the appended 

claims, and is not affected to any degree by the statements within this summary. 
Briefly stated, a fastener assembly, comprising a nut configured to retain a cap, a 
washer having a bearing surface, the nut and the washer being rotatable relative 
to each other about a common axis, the nut having an annular surface axially 

20 opposed to the bearing surface, and the annular surface and the bearing surface 
are undulating In shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an end view of a vehicle axle and wheel hub having a fastener 
25 assembly of the prefenred embodiment threaded onto a stud and a fastener 
assembly of an altemative embodiment threaded onto a spindle; 
FIGURE 2 is a sectional view taken along line 2-2 of FIGURE 1; 
FIGURE 3 is an exploded perspective view a washer of an altemative 
embodiment; 

30 FIGURE 4 is a bottom plain view, partially in section, of a fastener assembly of 
an altemative embodiment; 
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FIGURE 5 is a top plain view, partially in section, of a fastener assembly of an 
alternative embodiment; 

FIGURE 6 is a side elevational view, partially in section, of a nut and washer of 

an altematlve embodiment; 
5 FIGURE 7 is a plain view of a quarter segment of overlying annular and bearing 

surfaces of a nut and washer, respectively, of an alternative embodiment, 

showing their relationship to each other circumferentially; 

FIGURE 8 is an enlarged sectional view of an arcuate portion (on an 180 arc in 

the present illustration) of the faces and faces mating in the assembly of an 
10 altemative embodiment, the view depicting curved surfaces as straight because 

of this; 

FIGURE 9 is a side elevational view of a nut of an altemative embodiment, 
showing the convex curvature of Its inclined faces; 
FIGURE 10 is a side sectional view through the washer of an altemative 
15 embodiment, showing the concave curvature of its inclined faces; 

FIGURE 1 1 is a side elevational view of a nut of the prefered embodiment; 
FIGURE 12 is a side elevational view of a nut of the preferred embodiment; 
FIGURE 1 3 is a side elevational view, in section, of a washer of the preferred 
embodiment; 

20 FIGURE 1 4 is an exploded perspective view of a fastener assembly of the 
preferred embodiment; 

FIGURE 15 is a bottom plain view, partially in section, of a fastener assembly of 
the preferred embodiment; 

FIGURE 16 is a top plain view, partially in section, of a fastener assembly of the 
25 preferred embodiment; 

FIGURE 17 is a bottom plain view of a cap of the preferred embodiment; 
FIGURE 18 is a side elevational view of a cap of the preferred embodiment; 
FIGURE 1 9 is side elevational view of a fastener assembly of the preferred 
embodiment; 

30 FIGURE 20 is a side elevational view, in section, of a fastener assembly of the 
preferred embodiment; 
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FIGURE 21 is a close-up view of a frictionai surface on the nut of the preferred 
embodiment; 

FIGURE 22 is a close up view of a frictionai surface on the cap of an alternative 
embodiment; 

5 FIGURE 23 is a close up side elevational view of an annular surface on a nut of 
an alternative embodiment; 

FIGURE 24 is a side elevational view, in section, of a bearing surface on a 
washer of an altemative embodiment; 

FIGURE 25 is a side elevational view, in section, of a washer of an altemative 
10 embodiment; 

FIGURE 26 is a close up side elevational view, in section, of a clamping surface 
on a washer of an altemative embodiment; 

FIGURE 27 is a side elevational view, in section, of a washer of an altemative 
embodiment; 

15 FIGURE 28 is a side elevational view, in section, of a cap and a nut of the 
prefenred embodiment in relation to a soclcet from a socket wrench; 
FIGURE 29 is a side elevational view, in section, of a cap and a nut of the 
preferred embodiment; 

FIGURE 30 is a side elevational view, in section, of a cap and a nut of the 
20 preferred embodiment in relation to a stud; 

FIGURE 31 is a side elevational view, In section, of a bearing surface on a 
washer of an altemative embodiment; 

FIGURE 32 is a side elevational view. In section, of a washer of an alternative 
embodiment; 

25 FIGURE 33 is a close up side elevational view of the annular surface on the nut 

of an alternative embodiment; 

FIGURE 34 is a side elevational view, in section, of the fastener assembly of an 
alternative embodiment in relation to a stud having a notch; 
FIGURE 35 is a side elevational view, in section, of the fastener assembly an 
30 altemative embodiment; 
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FIGURE 36 is an exploded perspective view of a fastener assembly of an 
alternative embodiment; 

FIGURE 37 is an exploded perspective view of a partially finished nut of the 
presently prefenred embodiment; and 
5 FIGURE 38 is a bottom plain view, partially in section, of a fastener assembly of 
an altemative embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Refening to FIGURES 1 and 2, an axle assembly for an automotive 

10 vehicle is shown generally at 10. The axle assembly 10 includes a stud 26, in 
the fomn of spindle 12, which extends horizontally from a vertically oriented plate 
1 4. The plate 1 4 fonns the outer face of a fitting 1 6 which is mounted in a 
conventional manner on the frame (not shown) of a vehicle. 

Seated for rotation on the spindle 12 is a wheel hub 20. The wheel hub 20 

15 includes a generally cylindrical body 22. The wheel hub 20 is seated on the 
spindle 12 on an Inner roller bearing assembly 26 and an outer roller bearing 
assembly 29. The inner bearing assembly 28 is located on a cylindrical inner 
section 31 of the spindle 12 and is retained between a shoulder 33 on the spindle 
and an opposing shoulder 35 inside the body 22 of the wheel hub 20. The outer 

20 bearing assembly 29 is located on a cylindrical outer section 37 of the spindle 12 
and is seated against a shoulder 39 inside the hub body 22 and against a frusto- 
conical spacer 41 encircling the tapered mid-section 43 of the spindle on the 
inner end of the bearing assembly. 

The cylindrical body 22 is fomied unitarily with a radially extending flange 

25 24. A plurality of studs 26 extend axially from the flange 24 near its periphery. 
The studs 26 are employed in a conventional manner to mount a wheel (not 
shown) on the wheel hub 20. As depicted in FIGURES 1 and 2 the fastener 
assembly 50 of a presently preferred embodiment is threaded onto stud 26. 

Referring now to FIGURE 1 9, the presently prefenred embodiment of the 

30 fastener assembly 50 is depicted. As depicted therein, the fastener assembly 50 
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is provided with a nut 52. The nut 52 includes a metal, preferably a carbon steel, 

such as 1020 to 1045 steel. 

The nut body 62 shown in FIGURE 19 is forged. The steel Is first heated 

to 2100° F, cut into segments, and pressed so that it is circular and larger In 
5 diameter. Then a portion of the inner surface 63 and a torque transmitting - 

surface 66 are forged. Thereafter, a portion of the inner surface 63 is punched 

out and the nut 52 is then heat treated to an average hardness ranging between 

26 and 36 on the Rockwell C scale, preferably 31 . 

The washer body 82 of the preferred embodiment, depicted in FIG. 14, is 
10 fabricated from an alloy grade steel, such as 4140 steel, in an alternative 

embodiment, a medium carbon steel such as 1020 to 1045 steel is used. It is 

prefen-ed that the washer body 82 is fabricated through forging. The steel Is first 

heated to 2100° F, cut into segments, and pressed so that It is circular and larger 

In diameter. Then, an annulus Is fomned and punched out. The washer body 82 
1 5 is heat treated to an average hardness ranging between 28 and 42 on the 

Rockwell C scale, preferably 36. 

The nut 52 and washer 54 are assembled together. The nut 52 is mated 

with the washer 54 and then a skirt 68 on the nut is flared out to fonn a collar 85. 

The collar 85 advantageously provides a lead for the threads 64. Then, a tap is 
20 sent down through the nut body 62, and threads 64 are cut Into the nut body 62. 

The threads 64 have a diameter preferably in the range of approximately .3125 

Inches, up to approximately 1 .25 inches. 

After the threads 64 have been cut, the nut body 62 Is put through a 

machining center. The minor diameter of the threads 64 within the nut body 62 Is 
25 chucked and then turned or grooved. The nut 52 Is placed on a collet or mandrel 

and turned or grooved. The collet grips the minor diameter sufficiently to prevent 

slipping and the nut body 62 is spun around. A grooving tool is plunged Into the 

side of the nut body 62 and shaves off material so that the previously hexagonal 

shape is more desirably shaped for a retaining surface 59. 
30 After the nut body 62 is tumed or grooved, a frictional surface 70 Is 

fashioned Into the retaining surface 59. The frictional surface 70 Is fabricated 
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using a knurling tool. In the preferred embodiment, the knurling tool is configured 
to impress a "right hand" notch 71 at an angle ranging between 30 to 60 degrees, 
preferably 45 degrees. In an altemative embodiment, a "left hand" notch 71 at 
similar angles may be fabricated without departing from the scope of the present 
5 invention. 

The nut body 62 and/or the washer body 82 may advantageously be 
provided with a coating. Preferably, the coating Is of a fomriulation that prevents 
rust and/or corrosion; however, other coatings may be used. By way of example, 
and not limitation, the coating may be a fonnulation that reduces friction. In one 
10 embodiment, the coating reduces friction between the nut and the washer. In 
another embodiment, the coating reduces friction within the threads. 

Various chemical compounds may be used as suitable coatings. In one 
embodiment, polytetrafluoroethylene or PTFE is used. In another embodiment, a 
zinc coating Is used. In yet another embodiment, a water-based coating 
15 dispersion containing metal oxides and/or aluminum flakes is used. 

As shown in FIGURE 11 . the nut 52 Is provided with a retaining surface 
59. The retaining surface 59 cooperates with a cap 53. The retaining surface 59 
is configured to retain the cap 53. FIGURE 1 1 depicts the cap 53 retained on the 
nut 52 so that an interference fit is achieved between the cap and the retaining 
20 surface 59. 

The retaining surface 59 of the preferred embodiment is provided with a 
first surface 60. The first surface 60 is shaped con^espondingly to at least a 
portion of the Inner surface 81 . As shown in FIGURE 29, the first surface 60 Is 
shaped so that an interference fit can be achieved with the cap 53. 

25 Consequently, the first surface 60 can be provided with a plurality of shapes. In 
the prefen-ed embodiment, the first surface 60 is generally cylindrical. 

The retaining surface 59 is provided with a second suri'ace 23. The 
second surface 23 is shaped so that the cap 53 can be placed on the nut 52 with 
greater ease. FIGURE 29 depicts the second surface 23 shaped to 

30 accommodate the cap 53. As depicted therein, the second surface 23 is 
generally conical in shape. While the prefen^ed embodiment Is shown with a 
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second surface 23, the retaining surface 59 may be fabricated without a second 
surface 23, 

As shown in FIGURE 12, it is advantageous to provide the retaining 
surface 59 with a frictional surface 70. Advantageously, the frictional surface 70 
5 renders the retaining surface 59 better able to retain the cap 53 through 
interference fit. 

The frictional surface 70 Is provided with a higher frictional coefficient. 
The higher frictional coefficient obtained in the prefen^ed embodiment is achieved 
by l<nuriing the frictional surface 70. The frictional surface 70 is preferably 
10 provided with a plurality of notches 71 . As depicted in FIGURE 21 , the notches 

71 are at an Angle 100 with respect to the axis of the nut depicted as imaginary 
line A. Angle 100 ranges from SO"" to 60% preferably 45**. 

In the prefen^ed embodiment the nut 52 is provided with a nut body 62. As 
depicted in FIGURE 14, the nut body 62 Is provided with threads 64. The 
15 internal threads at 64 preferably extend to an internal portion of the retaining 
surface 59 and an internal portion of a skirt 68. 

The nut body 62 is provided with a torque transmitter 66. As shown in 
FIGURE 14 the torque transmitter 66 is provided on the external surface of the 
nut body 62. The torque transmitter 66 is shaped to transmit torque, preferably 
20 via a plurality of surfaces. As depicted in FIGURE 14, the torque transmitter 66 
Is hexagonal in shape. 

Referring now to FIGURE 1 1 , the nut body 62 is pnDvided with an annular 
surface 72. The annular surface 72 is located adjacent to the torque transmitter 
66. The annular surface 72 is preferably generally frusto-conical In shape. In 
25 alternative embodiments, that the annular surface 72 is spherically concave or 
spherically convex. In yet another alternative embodiment, the annular surface 

72 is shaped to cooperate with a surface of the object being fastened; in such an 
embodiment a washer is unnecessary. 

The annular surface 72 is preferably fabricated by cold forging. The cold 
30 forging is accomplished through the use of a die insert. The die insert is 
machined to the desired shape using conventional ball end mill techniques. 
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In an alternative embodiment the annular surface 72 is configured to 
cooperate with a bearing surface 84. As shown in FIGURE, 33 the annular 
surface 72 is undulating in shape. The annular surface 72 is provided with an 
annular!/ extending series of surfaces, which provide a uniform undulation 
5 around the entire annular surface 72. 

FIGURE 23 depicts yet another alternative embodiment of the present 
invention. As depicted therein, the annular surface 72 is provided with a plurality 
of lower peal<s. The lower peaks are provided as plateaus 74. 

The plateaus 74 are generally spherically convex. The plateaus 74 are 
10 provided with the same radius as the valleys 122 on the bearing surface 84. The 
plateaus 74 are fomned in the cold forging process so that they are all convex 
and lie on the surface of an imaginary sphere whose center is on the axis of the 
nut body 62. Theradiusof that sphere ranges from 0.1 inches to 2.00 inches. 

The plateaus 74 are adjacent to a plurality of faces 73. Each plateau 74 is 
15 adjacent to a pair of faces 73 that are oppositely inclined. The annular surface 
72 of this altemative embodiment is provided with an annulariy extending series 
effaces 73, which form a uniform undulation around the entire surface. The 
faces 73 are configured to be complementary to corresponding faces 1 16 on the 
bearing surface 84. The faces 73 are provided with the same radius as the faces 
20 73 on the bearing surface 84. 

As depicted in FIGURE 23, the faces 73 are preferably generally 
spherically convex. Each face 73 is fonmed so that it is convex and is curved 
both radially and circumferentlally with respect to the nut body 62. 

Each face 73 is adjacent to a valley 75. Each valley 75 is adjacent to a 
25 pair effaces 73. The valleys 75 are configured to be narrower than valleys 1 22 
on the bearing surface 84. As depicted in FIGURE 23, the valleys 75 are 
generally spherically convex and have a predetermined depth. In one 
embodiment, the depth is dimensioned according to the number of threads on 
the nut. 

30 The valley 75 and adjacent faces 73 of the alternative embodiment 

provide a generally inverted Vee shaped profile. The Vee shaped profile 
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provides the plateaus 74 with a height. Advantageously, the height is 
dimensioned according to the distance between the plateau segment 74 and the 
valley 75. In the embodiment shown herein, the height equals the vertical 
distance between the plateau 74 and the valley 75. The height is preferably 
5 slightly greater than the clearance between the threads at 64 and those on a stud 
26, when the fastener assembly 50 Is in place. In this altemative embodiment, 
the height ranges between 0 inches and 0.030 inches 

In an altemative embodiment, the height is dimensioned according to the 
number of threads, measured axially, per inch on the nut. Advantageously the 

10 height is related to the number of faces 73 or faces 116. By way of example and 
not limitation the height, in inches, is proportional to the number of threads per 
inch and the number of Vee shaped undulations. In the preferred embodiment, 
the height is proportional to the product of the number of threads per inch and the 
number of Vee shaped undulations. The height of this altemative embodiment 

1 5 ranges up to approximately .041 67 of an Inch. 

FIGURE 14 depicts the nut body 62 provided with a seating surface 25. 
As shown in FIGURE 17, the seating surface 25 advantageously con^esponds to 
an intennediate portion 21 of the cap 53. The seating surface 25 is contoured to- 
corespond to the intemiediate portion 21 . As depicted in FIGURE 14, the 

20 seating surface 25 is annular in shape. The seating surface 25 is provided with a 
higher frictional coefficient to inhibit rotation of the cap 53 with respect to the nut 
52. 

As shown in FIGURE 14, the nut 52 is provided with a skirt 68. The skirt 
68 extends axially away from the nut body 62 at the inner end of intemal threads 

25 64. The skirt 68 is configured to cooperate with a washer 54. The skirt 68 is 
shaped to retain a washer 54 in a loose relationship. In the preferred 
embodiment, the skirt 68 is adapted to extend axially from the annular surface 72 
into the generally cylindrical washer body 82 whereupon it is fonned outwardly 
under an undercut shoulder within the washer body 82 to loosely but securely 

30 hold the washer 54 and nut 52 together. 
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Referring now to FIGURE 1 1 , the skirt 68 is unitarily formed and depends 
from the nut body 62. As shown in FIGURE 20, the skirt 68 is configured to 
retain the washer. The skirt 68 is configured to underlie a portion of the washer 
54, whereby It connects the nut and washer, while permitting the nut 52 and 
5 washer to rotate with respect to each other. 

In applications that do not require a washer 54, it is desirable for the nut 
52 to cooperate with a surface on the object being fastened. Accordingly, in an 
alternative embodiment, the nut 52 can be fabricated without the skirt 68. without 
departing from the scope of the present invention. 
10 Referring now to FIG. 19, the fastener assembly 50 is provided with a cap 

53. In the preferred embodiment, the cap 53 is composed of an alloy, such as 
stainless steel; however, in alternative embodiments, the cap 53 may be 
fabricated from other materials without departing from the scope of the present 
invention. By way of example and not limitation, the cap 53 may be fabricated 
15 from a metal such as aluminum or from a material that includes a polymer- 

The cap 53 constituting the presently preferred embodiment Is fabricated 
from a sheet of stainless steel. The prefen-ed method of fabricating the cap 53 is 
through stamping. However, other methods, such as forming and casting may 
be employed. 

20 In stamping the cap 53, a round wafer is cut out of the center of the sheet 

of stainless steel. The wafer is drawn progressively deeper to make it into a cup. 
Then a final deep drawing elongates the cup into the cap 53. 

Refemng now to FIGURE 18, the cap 53 is provided with an outer surface 
80. It Is preferred that the outer surface 80 be provided with a coating. The 

25 coating is of a fonmulation that prevents rust and/or corrosion. Advantageously, 
the outer surface 80 is decorative. It is prefen^ed that the outer surface 80 be 
provided with a light reflecting appearance, such as that provided by the use of 
stainless steel. In an alternative embodiment, the outer surface 80 is provided 
with a colorful appearance, such as that made possible through the use of plastic 

30 as a material. 
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The outer surface 80 is configured to cooperate with a wrench. As shown 
in FIGURE 28, the outer surface 80 is shaped to fit within a socket wrench 17. 
Advantageously, the outer surface is shaped so that the socket wrench 17 
applies torque to the torque transmitter 66 rather than the outer surface 80. 

Referring now to FIGURE 18, the outer surface 80 Is provided with a first 
outer cap surface 87. As shown in FIGURE 29, the first outer cap surface 87 is 
within the torque transmitter 66. In the prefen-ed embodiment, the first outer cap 
surface 87 is generally cylindrical in shape. 

Adjacent to the first outer cap surface 87 is a second outer cap surface 89, 
as depicted in FIGURE 18. In the prefen-ed embodiment, the second outer cap 
surface 89 is generally convex. 

FIGURES 35 and 36 depict an alternative embodiment of the present 
invention. As shown therein, the inner surface 63 of the nut body 62 is provided 
with a retaining surface 59. The outer surface 80 of the cap 53 is configured to 
cooperate with a retaining surface 59. 

As shown in FIGURES 35 and 36, the outer surface 80 is provided with a 
first outer cap surface 87. The first outer cap surface 87 is shaped so that an 
interference fit can be achieved with the retaining surface 59. The cap 53 is 
placed within the retaining surface 59 so that the notches 71 dig into the first 
outer cap surface 87. 

In this embodiment, the first outer cap surface 87 is shaped according to 
the retaining surface 59. As depicted in FIG. 35 and 36, the altemative 
embodiment is provided vvith a generally cylindrical first outer cap surface 87 that 
con^esponds to the retaining surface 59. 

In the preferred embodiment, the outer surface 80 of the cap 53 encloses 
an inner surface 81 that cooperates with the retaining surface 59. In the 
preferred embodiment, the inner surface 81 is provided with a first inner cap 
surface 97. The first inner cap surface 97 is configured to cooperate with the 
retaining surface 59. As shown in FIGURE 29, the first inner cap surface 97 is 
shaped so that an interference fit can be achieved with the retaining surface 59. 
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The cap 53 is placed onto the retaining surface 59 so that the notches 71 dig into 
the first inner cap surface 97. 

The inner surface 81 is shaped according to a surface on the nut body 62. 
As depicted in FIGURE 29, the first inner cap surface 97 is shaped to correspond 
5 to the retaining surface 59. In the prefenred embodiment, the first inner cap 
surface 97 is generally cylindrical in shape. 

The inner surface 81 is dimensioned to accommodate a stud 26. As 
depicted in FIGURE 30, the first inner cap surface 97 is provided with a diameter 
that allows at least a portion of a stud 26 to be located within the inner surface 
10 81. The inner surface 81 is provided with a second inner cap surface 99 that is 
shaped to accommodate the end of the stud 26. In the prefen'ed embodiment, 
the second inner cap surface 99 is generally concave. 

Because a stud, such as the stud 26 depicted in FIG. 1 , may vary in length 
from one stud to another and because a fastener assembly 50 must be properly 
15 torqued onto the stud 26 so that a wheel might be safely secured to the wheel 
hub 20, an unexpectedly long stud 26 might not be accommodated within the 
Inner surface 81 of the cap 53. However, if the inner surface 81 of the cap 53 
prevents the complete torquing of the fastener assembly 50, a potentially 
dangerous condition may arise. To solve this potential problem, the cap 53 is 
20 configured to cooperate with the stud 26. The interference fit between the cap 53 
and the nut body 62 allows the stud 26 to separate the cap 53 from the nut body 
62 so that the fastener assembly 50 may be fully torqued down onto the stud 26. 

In an alternative embodiment, the inner surface 81 may be provided with a 
frictlonal surface 55. The frictional surface 55 is provided with a higher frictional 
25 coefficient. The higher frictional coefficient is achieved by knurling the frictional 
suri'ace 55. 

As shown in FIGURE 17, the frictional surface 55 is located within the first 
inner cap surface 97. The frictional surface 55 is preferably provided with a 
plurality of notches 56. Referring now to FIGURE 22, the notches 56 are at an 
30 angle 101 with respect to the axis of the nut, depicted as imaginary line A. Angle 
101 ranges from 30** to 60°. Angle 101 is preferably 45^ 
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In an alternative embodiment, tlie cap 53 is provided with an intennediate 
portion 21. Preferably, the intennediate portion 21 corresponds to a seating 
surface 25. The Intennediate portion 21 of the alternative embodiment is 
contoured to correspond to the seating surface 25. As depicted in FIGURE 17, 
5 the Intermediate portion 21 is preferably annular in shape. The intennediate 
portion 21 of this altemative embodiment is advantageously provided with a 
higher frictional coefficient to inhibit rotation of the cap 53 with respect to the nut 
52. 

Referring now to FIGURE 19, the presently preferred embodiment of the 
10 fastener assembly 50 is depicted. As depicted therein the fastener assembly 50 

is provided with a washer 54, including a washer body 82. The materials of the 

washer 54 include a metal, preferably an alloy, such as a medium carbon steel. 

The washer body 82 is fabricated through forging, preferably cold forming. Cold 

forming Is accomplished through the use of a die insert. The die insert is 
15 preferably machined to the desired shape using conventional ball end mill 

techniques. After being forged, the washer body 82 Is heat-treated to an average 

hardness of 36 on the Rockwell C scale. 

Refening now to FIGURE 13, the washer body 82 is generally annular in 

shape and provided with a bearing surface 84. The bearing suri'ace 84 is 
20 preferably in a generally frusto-conical in shape, located on the inner end of the 

washer .body 82. In alternative embodiments, the bearing surface 84 is 

spherically concave, spherically convex, and flat. 

The bearing surface 84 of this embodiment is configured to cooperate with 

an annular surface 72. As depicted in FIGURE 24, the bearing surface 84 Is 
25 undulating in shape and is preferably provided with an annularly extending series 

of suri'aces, which provide a uniform undulation around the entire bearing surface 

84. 

FIGURE 31 depicts yet another alternative embodiment of the present 
invention. As depicted therein, the bearing surf'ace 84 is provided with a plurality 
30 of upper peaks of an undulation. The upper peaks are provided as plateaus 118. 
The plateaus 1 1 8 are generally spherically concave 
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The plateaus 118 are adjacent to a plurality effaces 116. Each plateau 74 
is adjacent to a pair of faces 1 1 6. The bearing surface 84 of this alternative 
embodiment is provided with an annulariy extending series effaces 116, which 
fomri a unifonn undulation around the entire surface. The faces 116 are 
5 configured to con'espond to faces 73 on the annular surface 72. As depicted in 
FIGURE 31 , the faces 1 16 are generally spherically concave. 

Each face 73 Is adjacent to a valley 122. Each valley 122 is adjacent to a 
pair of faces 116. The valleys 122 are configured to be wider than valleys 75 on 
the annular surface 72. 

10 As depicted in FIGURE 31 , the valleys 122 are generally spherically 

concave and have a predetemiined depth. In one embodiment, the depth is 
dimensioned according to the number of threads on the nut. The valleys 122 are 
formed in the forging process so that they are all concave and lie on the surface 
of an Imaginary sphere whose center is on the axis of the washer body 82. The 

15 radius of that sphere ranges from 0.1 inches to 2.00 inches. As such, it will be 
seen that the plateaus 74 on the nut body 62 are perfectly complementary in 
shape to the valleys 122 on the washer body 82. 

The valley 122 and adjacent faces 116 of the alternative embodiment 
provide an inverted Vee shape profile. The Vee shaped profile provides the 

20 plateaus 118 with a height. Advantageously, the height is dimensioned 
according to the distance between the plateau 74 and the valley 75. In the 
embodiment shown herein, the height equals the veritical distance between the 
plateau 1 18 and the valley 122. The height is preferably slightly greater than the 
clearance between the threads at 64 and those on a stud 26, when the fastener 

25 assembly 50 Is In place. In this alternative embodiment, the height ranges 
between 0 inches and 0.030 inches. 

In an alternative embodiment, the height is dimensioned according to the 
number of threads, measured axially, per inch on the nut. Advantageously the 
height is related to the number of faces 73 or faces 116. By way of example and 

30 not limitation the height. In inches, is proportional to the number of threads per 
Inch and the number of Vee shaped undulations. In the prefened embodiment, 
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the height is proportional to the product of the number of threads per inch and the 
number of Vee shaped undulations. The height of this altematlve embodiment 
ranges up to approximately .04167 of an inch. 

In the preferred embodiment, washer body 82 Is provided with a clamping 
5 surface 86. As depicted in FIGURE 13, the clamping surface 86 is provided on 
the outer end 88 of the washer body 82. In the presently preferred embodiment, 
the clamping surface 86 is generally flat. 

In an alternative embodiment, the washer 54 is provided with a clamping 
surface 86. The clamping surface 86 is slightly more concave and located on the 

10 bottom of the washer 54. The clamping surface 86 forms what approximates a 
shallow frustum of a cone. The clamping surface 86 is preferably inclined 
upwardly from the outer periphery 94 of the bottom of the washer flange 92 
toward the inner periphery 96 of the body 82. The clamping surface 86 is at an 
angle 103 with respect to the axis of the nut, depicted in FIGURE 26 as 

15 imaginary line C. Angle 103 ranges from 87'' to 90**. In this alternative 
embodiment, the angle 103 is 88^ 

In another altematlve embodiment, the washer 54 is provided with a 
plurality of depressions 1 04. The plurality of depressions 1 04 provide the 
clamping surface 86 with clamp segments 106. Advantageously, the clamp 

20 segments 1 06 are configured to flex axially. 

Refen^ing to FIGURE 4, the depressions 104 are located on the bottom of 
the flange 92 and the outer face 88 of the washer body 82. in this alternative 
embodiment, the depressions 104 extend radially inward from corresponding cut- 
outs 98. As depicted in FIGURE 4, the clamping surface 86 is provided with six 

25 depressions 104-that are generally Vee shaped. However, those skilled in the art 
will appreciate that any number of depressions may be employed. 

In the alternative embodiment depicted in FIGURE 4, the depressions 104 
effectively separate the annular clamp surface 86 into six clamp segments 106 
that are provided with an arcuate shape. The arcuate outer extremities of the 

30 clamp segments 106 are located between the cut-outs 98 and are able to 
resiliently flex axially of the washer 54. 
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In an alternative embodiment, the washer 54 is provided with an ear 108. 
The ear 108 is configured to cooperate with a stud 26. The ear 108 cooperates 
with a slot 49 provided on at least a portion of the stud 26, The ear 108 is of a 
size and shape suitable to slide loosely in an axially elongated slot 49 fomned on 
5 one side of the threaded end section of a stud 26 or spindle 12. The ear 108 
preferably cooperates with the slot 49 to prevent the washer 54 from rotating with 
respect to the stud 26 or spindle 12. 

FIGURE 27 depicts an ear 108 extending inward from end face 88 washer 
body 82. FIGURE 10 depicts the ear 108 extending inwardly of the base of the 
10 washer body 82, opposite a flange 92. Refening now to FIGURE 34, the ear 108 
is depicted cooperating with a slot 49 on a portion of a stud 26. 

Those skilled in the art will appreciate that the Invention contemplates the 
use of other conventional means for preventing washer rotation. In the 
altemative, a flat may be formed on the stud 26 or a spindle 12 and a 
1 5 corresponding flat formed inwardly of the washer body 82. 

FIGURE 25 depicts yet another alternative embodiment of the present 
invention. As shown therein, the washer 54 is provided with a flange 92. The 
flange 92 extends outward from the washer body 82. In this alternative 
embodiment, the flange 92 is between 0.05 inches and 0.12 inches thick. 
20 In another altemative embodiment the flange 92 is provided with a plurality 

of slots formed inwardly from its outer edge, at regular intervals around the flange 
92. The slots permit intervening flange sections 102 to resiliently flex, albeit only 
slightly, when the clamping surface 86 is forced against a surface and is under 
the desired load. 

25 FIGURE 5 depicts the flange 92 provided with slots in the forni of a 

plurality of cut-outs 98. The cut-outs 98 provide the flange 92 with a plurality of • 
flange sections 102. Advantageously, the flange sections 102 are configured to 
flex axially. The flange sections 102 are configured to flex an axial distance 
which is slightly greater than the clearance between the threads on the stud and 

30 the threads on the nut 52. 
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In the alternative embodiment depicted In FIGURE 5, the cut-outs 98 are 
generally U shaped. However, in other embodiments, cut-outs 98 are in other 
shapes such as a circular or polygonal shape. 

In the altemative embodiment depicted in FIGURE 5, the flange 92 Is 
5 provided with a plurality of cut-outs 98. The number of cut-outs 98 In the flange 
92 are provided according to the size of the flange 92. Advantageously, the 
number of cut-outs 98 is based upon the thickness of the flange 92. The 
embodiment depicted In FIGURE 5, is provided with six cut-outs 98, yielding six 
flange sections. 

10 In an altemative embodiment of the present invention, the washer 54 is 

provided with a clamping surface 86. Referring to FIGURE 32, at least a portion 
of the clamping surface 86 is located on the flange 92. As shown therein, the 
clamping surface 86 is located on the bottom of the flange 92 and the outer face 
88 of the washer body 82. 

15 FIGURE 29 depicts the nut 52 and cap 53 assembled in the preferred 

embodiment. The nut 52 and cap 53 are preferably assembled by interference 
fitting the Inner surface 81 of the cap 53 around the retaining surface 59. 
Thereafter, frictional forces acting on frictional surface 55 and frictional surface 
70 retain the cap 53 on the nut 52. 

20 FIGURE 20 depicts the nut 52 and washer 54 assembled in the preferred 

embodiment. As depicted therein, the nut 52 and washer 54 are preferably 
assembled by inserting the sidrt 68 into the washer 54, whereby the annular 
surface 72 is opposed to the bearing surface 84. Thereafter, at least a portion of 
the collar 85 is forced outward to provide skirt 68. The skirt 68 is configured to 

25 underlie a portion of the washer 54, whereby it loosely but securely connects the 
nut 52 and washer 64, while pemiitting the nut 52 to rotate freely relative to the 
washer 54. 

FIGURE 15 depicts the preferred embodiment, wherein at least a portion 
of the skirt 68 underlies an annular inward-projection 83 around its 
30 circumference. However, those skilled in the art will appreciate that the collar 85 
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can be forced outward at space locations, to provide a skirt 68 which underlies a 

portion of the projection 83. 

FIGURE 38 depicts the clamping surface 86 of an alternative embodiment 

As shown therein the clamping surface 86 is provided with a plurality of 
5 protrusions 30. The protmsions 30 provide the clamping surface 86 with a higher 

frictional coefficient. 

The clamping surface 86 is configured to prevent the washer 54 from 

rotating. The protrusions 30 frictionally engage the surface that Is being fastened 

0 prevent the washer 54 from rotating with respect to the surface. FIGURE 38 
10 depicts a clamping surface 86 that is provided with eight (8) protrusions; 

however, a clamping surface 86 may be provided with more than eight (8) 

protmsions, such as twelve (12) protrusions. 

In the preferred embodiment, the fastener assembly 50 is rotated onto the 

stud 26. During the rotation the intemally threaded nut 52 engages threads on 
1 5 the stud 26, whereby the fastener assembly travels axially toward the wheel hub 

20. During this rotation, both the nut 52 and the washer 54 are able to rotate with 

respect to the stud 26. 

Upon further rotation, the clamping surface 86 engages a surface of the 

wheel hub 20 that is adjacent to the stud 26. Further axial travel of the fastener 
20 assembly 50 is resisted by this surface. The resistance is at first relatively slight, 

however, upon further rotation the resistance increases until the fastener 

assembly 50 Is secured to the stud 26. 

However, In alternative embodiments, a fastener assembly 150 can be 

threaded onto spindle 12. As depicted in FIGURES 1 and 2 the fastener 
25 assembly 150 of an alternative embodiment is threaded onto spindle 12. As 

shown therein, the outer bearing assembly 29 can be held In operating 

relationship against the shoulder 39 and spacer 41 by a fastener assembly 1 50 

of an alternative embodiment. In this regard, the fastener assembly 150 is 

threaded onto the threaded outer end section 45 of the spindle 12 and seats 
30 against the inner bearing race 47 of the bearing assembly 29. 
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The fastener assembly 1 50 is threaded onto the end section 45 of the 
spindle 12 to take up undesired play in the bearing assennblies 28 and 29 and, 
accordingly, hold them both in proper operating position and relationship. If the 
fastener assembly 150 is threaded too snugly against the bearing race 47, the 
5 bearing assemblies 28 and 29 will both be over-loaded and their operating life 
shortened. If the fastener assembly 1 50 is not threaded sufficiently far onto the 
end section 45, the bearing assemblies 28 and 29 will have too much play and 
their operating life will be shortened. The fastener assembly 1 50 of this 
altemative embodiment is designed to be turned onto the threaded end section 

10 45 of the spindle 12 to a desired position and then held securely in that position 
by locl<ing forces exerted internally of the assembly according to the invention. 

In an altemative embodiment, the fastener assembly 150 is configured for 
securing a wheel hub 20 on a stud 26 that is provided as a spindle 12 in an axle 
assembly 1 0 of a trucl^ or some other vehicle. For example, after a wheel hub 20 

15 has been seated on its supporting bearing assemblies 28 and 29, a fastener 
assembly 150 is slipped over the threaded end section 45 of the spindle 12 so 
that the ear 108 in the washer 54 slides along the slot 49 in the spindle 12 until 
the internal threads 64 engage the external threads on the spindle 12. As the nut 
52 rotates while being threaded onto the spindle 12 the washer 54 is pushed 

20 freely in front of it without rotating. In this way, the washer 54 moves axiaily with 
it but is prevented from rotating because its ear 108 is axiaily slidable in, but 
rotationally fixed by, the slot 49 in the spindle 12. 

All the while, the nut 52 and washer 54 are seated against each other in 
nested relationship. In this nested relationship, each plateau 74 will seat 

25 unifomnly on a corresponding valley 122 while opposed inclined faces 73 and 116 
will be slightly separated. In this relationship, the peaks, provided as plateaus 74 
and plateaus 1 18, on the annular surface 72 and bearing surface 84, 
respectively, ride over each other. As such, the annular surface 72 slips easily 
over the bearing surface 84 on the washer 54 as the nut 52 pushes the washer 

30 54 before it. 
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The nut 52 is further threaded onto the spindle 12 by hand until the clamp 
surface 86 on the washer body 82 engages the inner bearing race 47. When the 
clamp surface 86, having a frusto-conicai shape, engages the inner bearing race 
47, further rotation of the nut is resisted. 
5 The resistance is at first relatively slight, however, upon further rotation the 

resistance increases. As such, the peaks ride over each other with greater and 
greater difficulty as the load increases. The resistance increases with greater 
and greater effect by the interiocking effect of the faces 73 on the nut 52 and the 
faces 1 16 on the washer 54. Eventually, they can slip past each other only when 

10 the flange sections 1 02 on the washer 54 begin to resiliently flex. As the nut 
tums and axial pressure builds up in the bearing assemblies 28 and 29. As this 
pressure builds, the flange sections 102 begin to flex. 

The flange sections 102 are designed to resiliently flex through an axial , 
distance which is slightly greater than the clearance between the spindle 12 

15 threads and the nut body 62 threads. Because the flange sections 102 are able 
to flex slightly more than this clearance, the washer 54 can move axially under 
load to some degree without degradation of the lock between washer 64 and nut 
52. At the same time, because the height of the plateau 118 above the valley 
122 in the washer body 82 is slightly greater than the clearance also, once a 

20 locking relationship is established with the proper preload the nut 52 and washer 
54 can move slightly relative to each other without loosening the fastener 
assembly 150. 

The flexing creates a resilient force tending to keep the faces 73 on the 
nut 52 and the faces 116 washer 54 In an interlocked relationship. In this locked 

25 relationship, a constant bearing load is resiliently maintained and the peaks of 
the nut 52 and washer 54 are seated generally flush against con^espondlng 
valleys 122 and valleys 75, respectively. Also, the faces 73 seat generally flush 
against the faces 1 1 6 and prevent the fastener assembly 1 50 from backing off. 
In particular, the leading faces 73 seat against trailing faces 116. Moreover, 

30 because the faces 73 and faces 1 16 are preferably provided so as to be 

complementarily spherically convex and spherically concave, respectively, and 
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all their radii of curvature axially of the fastener assembly 150 and from its axis 
equal those of the aforementioned valleys 122, locking surface contact is 
maintained between them even if the nut 52 and washer 54 are not precisely 
parallel to each other because the nut does not thread perfectly square onto the 
5 spindle 12. 

When a predetemiined torque setting Is reached in turning the nut 52 of 
the locking assembly 50 onto the spindle 12, the bearing assemblies 28 and 29 
are property preloaded. The locking assembly 50 can then be relied upon to 
resist all axial forces tending to cause the nut 52 to back off. Increased axial load 

10 from the wheel hub 20 merely causes the nut 52 and washer 54 to become more 
securely locked together. Only by applying loosening torque to the nut 52 again, 
as with a hex wrench, can the fastener assembly 150 be removed. 

Although the alternative embodiment of this invention has been described 
in the context of a vehicle wheel hub mounting arrangement, it should be 

15 understood that It might be otherwise employed. Its simplicity, rugged 

construction, virtually fall-proof action, and low manufacturing cost may make it 
very attractive in many applications. 

While a preferred embodiment of the invention has been described, it 
should be understood that the invention is not so limited, and modifications may 

20 be made without departing from the invention. The scope of the invention is 
defined by the appended claims, and all devices that come within the meaning of 
the claims, either literally or by equivalence, are intended to be embraced 
therein. 
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